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We make our own fine alloy steel — and make it 
nickel-rich —to make TIMKEN bearings tougher 


N‘ KEL makes steel tougher. So 
our steel-making specialists don't 
skimp on nickel in the fine alloy steel 
we make for Timken’ tapered roll 

bearings I he use exact the right 
amount of nickel to give thes« bearings 
the toughness they need to withstand 
shock and last longer. Exacting quan 
tities of chromium or molybdenum 
or both ypuarante¢ uniform hardness 
By using the steel industry's first direct 
reading spectrometer we exercise 
hairline control of each element at the 


precise instant ot tapping the furnace 


Rolling, annealing. and cooling are 
done with the same meticulous care 
And ever race and roller that goes 
into a limken he arinyg 1s precision 


ase-carburized to give it a hard 





wear-resistant surface over a tough 


shock-resistant core 


We've been specializing in the pro 
duction of fine alloy steel for almost 
forty years We're the only bearing 
manufacturer in the country that makes 
its own steel, because it's the only way 
we can make sure the quality of ou 
he iring steel is just the way we wantit 
Steel is the heart of the bearing. That's 
why we insist on controlling bearing 
quality every step of the way—from 


melt shop to final bearing inspection 


And that’s why we don’t skimp on the 


use of nickel 


To be absolutely sure of the highest 
performance standards in the equip 
ment you build or buy, always spec if 
Timken tapered roller bearings. The 
are made from seamless tubing or torg 
ings by the most modern processes 
under strict control. Only Timken 
bearings roll so true, have such qualit 
thru-and-thru. The Timken Roller 
Bearing Company, Canton 6, Ohio 
Canadian plant St. Thomas, Ontario 
Cable address TIMROSCO” 
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Only TIMKEN |bearings roll so true, 


have such quality thru-and-thru 
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Who Rode Black Nell 


It took death to stop Bill Hickok’s search for adventure 
‘T hits le ue ndary fiwure scouted lor thre Army in Indian cam 
palyiis spied far bn hin ( ontece rate Lanne Sees and, as 
marshal, brought law where there was no law Only natural 
such aman should turn to hunting and « nyoy il to the hilt. 

Wild Bill's enthusiasm for the hunt can be seen in a 
youth's letter to his mother: “... I qual writing to go hunit- 
ing. Now I thoughe | would write and tell what luck I had. 
One young buck and two turkeys, which | carried home on 
my back,” 
ship Phough Buffalo Bill was a close friend, Hickok’s price 


in his own skill led him to say: “Cody kills Buffalo with a 


rifle. | can kill 6 buffalo with my pistol while he ts killing 


And this enthusiasm grew with his marksman- 


one.” Wild Bill's gun was his creed—and he lived by it, 


Since pre Revolutionary days, Americans have found in 


hunting the thrilling action and keen cnyoyment they look 























for ina pastime It’s a sport that challe nges wits, refle xcs, 
stamina and skill. Exjually important, hunting serves to 
build self-reliance and endurance ~ a valuable contri- 
bution to our nation’s well-being 

Poday, the great American tradition of hunting can be 
perpetuated only by thoughtful preservation of wildlife. 
Phroughout the country hunting associations are cooper- 
ating with public agencies to promote proper conservation, 
Do your part in preserving this heritage jon or support 
one of these groups now FE. 1. du Pont de Nemours & Co. 


(Inc.). I xplosives Deprt., Wilmington 98, Delaware. 


GET YOUR FREE BOOKLET on how to start a 
rifle club... win Ranger Shooting Emblems. Sports- 
men’s Service Bureau, Department D-2, Sporting 
Arms and Ammunition Institute, 250 E. 43rd St, 
New York 17, N. Y. 


DU PONT SPORTING POWDERS 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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A eood reliable 
source 


FOR AUTOMOTIVE COMPONENTS 


















































Because of long experience, serving 


many customers, 


Bendix Products Division can apply 
much of the combined know-how 


of the automotive industry 


to any specific project 






in the design and manufacture of 






automotive components. 
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BENDIX HYDROVAC POWER BRAKE—With over four million BENDIX LINKAGE TYPE POWER STEERING—Fecause Bendix* 


in use, the Bendix Hydrovac* is the world’s most widely used Power Steering is of the linkage type, manufacturers find it 


) power brake for commercial vehicles. This overwhelming especially adaptable for production line installation without ex- 
'» preference for Hydrovac is a result of sound engineering tensive engineering changes. Manufacturers can now meet the 
design, exceptional performance, low original cost and mini- _ ever-increasing demand for power steering more efficiently and 
mum service upkeep. Make the industry's choice your choice. more economically with Bendix Linkage Type Power Steering. 

"ete 06 fer oF 


BRAKES » POWER STEERING + POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS » HYDRAULIC REMOTE CONTROLS 


BENDIX civrsicn SOUTH BEND ™ovna 


Export Sales: Bendix International Division, 205 Best 42nd Street, New York 17,N.¥,  “"/49/ON CoMPORATION 





EASY TO TRUCK OVER 


offers low tractive resistance* 


This is no place for a RR hand car but 

you ll have to admit it brines back memories and 
demonstrates a point. Remember how it seemed 

to roll on and on with so little effort over 

the smooth rails? Actually the straight and level 
tracks offered a minimum of tractive resistance and 
similarly “ Kreolite’ Wood Block Floors ‘provide 


excellent trucking surfaces 


Filled and coated with “Kreolite Jennite’’ to 
make them skid-proof and spark-proof, 
“Kreolite’’ Wood Block Floors absorb noise and 
vibration, are impervious to temperature changes 
and are pleasant to work on in winter 

and summer. A Jennison-Wright flooring 


expert will call at your request. 


THE JENNISON-WRIGHT CORPORATION 


TOLEDO 9, OHIO 30 Nation-Wide Offices 





SPECIFY KREOLITE Hundreds 
of millions of square feet used 


by leading industries since 1911 


OOD 
BUOGCE | 


ALSO “KREOLITE” RAILROAD CROSS & SWITCH TIES « INDUSTRIAL TRACK TIES « COAL TAR PRODUCTS « BRIDGE & DOCK LUMBER 
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A CHANGE IN 
WORK PART TOLERANCE 


oesn't Obsolete 
YOUR PRECISIONAIRE 


Immediate conversion to meet an engineering change, a shift 
from one part to another or a change in tolerance or processing 






































is an unequalled and exclusive advantage of Precisionaire 
Column Instruments. 

For instance, should the .0005 tolerance of parts being 
checked with a 10,000 or 5,000 Column Instrument, be 
changed to .002, a new instrument is not required. Mere 
ly change over the Precisionaire with a 1,000 or 2,000 
Conversion Kit in less than three minutes. 

The Precisionaire Column Instrument is always usable this 
minute, an hour, a week, a month or a year from now, with any 
appropriate gaging elements, regardless of shifting toler- 
ances, changes in processing and engineering and changeover 
from one part to another. 


NO OTHER AIR GAGE HAS THIS IMMEDIATE FLEXI- 
BILITY —Precisionaire Column Instruments are always usable 
They are the most universal in use—and the most universally 
used. 

Learn more about the spectacular versatility and economy 
of Precisionaires—call your Sheffield Representative or phone, 





wire or write Dayton for a showing of automatic sound slide 
films on air gaging—they can be shown on your desk. 


Gage Division, The Sheffield Corporation, 
Dayton 1, Ohio, U.S.A. 


See us at the Machine Tool Show—-Booth 1305 
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Phe jarring kick of the Army's 280-mm mobile gun the 





atomic cannon is ab sky HOF-built recoil mechanisms 
. J 


HOF’s ability to produce of equipment ts based on a 
century and a half of manufa@ mctivities, including the pro 
duction of newspaper printing ses).ordnance and industrial 
machinery 

HOF's experience and facilities aW@ available to other manufac 
turers for the production of come acne assemblies, sub 
assemblies, or even parts ‘ 

For such work HOF. has the technical sk 


to handle any machine construction from 


ad plant equipment 
prints to finished 






product, no matter how exacting your specifi 


Specifically HOE offers: “e. 
e A foundry — with a capacity of sixty tons a day can furnish 


any desired grade of gray iron, semisteel or alloyed 














from a few pounds to ten tons in size 
e A skilled foundry staff including engineers and metal 
e Completely equipped machine shops, with all tog 
ties required by modern shop practice 
e Design engineers with wide experience in precision cor 
e Skilled employees who are accustomed to work to extrem 
tolerances. 
e Ample assembly space for the erection of the largest machines 
newspaper presses being completely assembled at the HOE plant 
A HOF representative will be glad to call and furnish detailed 


information on HOF’s facilities and explain how HOF can assist g 


e or tele 





you in manufacturing precision products, if you will w 
Hoe & Co. Inc., 9 t 138th 











phone to Industrial D 
Street, New York 54, 
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builds the recoil mechanisms 


for the Army’s 280-mm “atomic cannon” 


INDUSTRIAL DIVISION 


\. RMIQE ¢ come. 
\ 910 East 138th Street « New York 54, MN, Y. 
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They get paid to wreck Zenith’s produéts! 


"THERE ARE MEN who actually spend 
all their working hours deliberately 
trying to wreck precision-built 
Zenith products 

We have found these people pur 
posely dropping packed radio and 
television sets three feet onto a con 
floor. They put radios in a 
bath’. They 


defense products to extremes of tem 


crete 


“steam subject many 
perature, humidity, and salt spray 
Or they might put any Zenith prod 
shakes and 


uct in a machine that 


punishes it mercilessly —the equiva 
lent of 5000 miles of roughest travel 
And we pay them to do it! We like 


to be sure that our products will take 


ZENITH, backed by 36 years of specialization in radionics, serves America with ao STRONGER 


8 


the worst that can happen to them 
even though they'll be pampered and 
treated with care by their ultimate 
owners 

Sets must be transported by truck 
or train to their destinations, and 
that means a lot of shaking. A Zenith 
Portable Radio 


often turns up in a steaming jungle 


Trans-Oceank 
or in the arctic. Defense products 
may turn up anywhere in the world 

That's why at Zenith some men 
spend their full time trying to wreck 
Zenith sets 
sets don’t measure up to the highest 


If they succeed, and the 


standards of Zenith quality, even 


more protection is built in 


This is an integral 
Quality 


The same care in manufacture, the 


part of our 


Assurance’ program 
same ‘Quality Assurance”’ program, 
is carried through all Zenith produ 

tion — both civilian and defense. This 
is one reason why Zenith is called on 
so often to help develop better weap 


ons of defense for the Government. 


ENITH 


The royalty of RADIO and TELEVISION. 


ALSO MAKERS OF FINE HEARING AIDS 


Lenith Ra Corporation « Chicag ’, Illinois 


DEFENSE AND A BETTER WAY OF LIVING 
ORDNANCI 





Raw copper is cas? into Pressure up to 2400 tons is available 
billets and then sowed to extrude the pre-heated copper 
into extrusion blocks block into a base tube. (Piercing 


tube 


to conver 


If you use copper or gilding met- 
al rotating bands—or if you re- 
quire copper, aluminum or elec- 
tric-welded steel tube or tubular 
products— Wolverine is the best 
bet as your “Number |" sup- 
plier. The reason: quality! Here 
is an example of how we build 


in that quality: 








facilities are also available.) 


them, tubing is coiled 


QUALITY 


...in rotating bands 


as well as other tubular products 


Some industries require When the tube is required soft 
lengths toc ong g or other purposes, if is onr 
ently handle. For controlled atmosphere furnace 
This is a synopsis of the story of 
the manufacture of copper and 
copper base alloy tube at 
Wolverine. The same careful 
attention to detail is followed in 
the production of aluminum tube 
and shapes and steel tube, too 
lt adds up to one source for 
quality products Wolverine 
Tube! WOLVERINE TUBE, 1499 
Central Avenue, Detroit 9, 

Michigan 
N ETROIT MICHIGAN, AND 


PLANTS 


Batteries of draw 


tube 


to the diameter and wall 


required 


ning 
order 


benches reduce the base Wolv 


thickness rollec 


Inspectors 


step f the 


assures 
that cust 


adhered t 


Write today for the Wolverine General Products Catalog 


WOLVERINE TUBE 
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RADAR GUNSIGHT HELPS 
TAC PILOTS BAG “FOE” 


Korean-tested Device Proves Deadly Accurate in Stopping Jet “‘Invaders”’ 


iwh the join 
ison for tion Laboratorn 


PIMSUTMTAINOMETMITTIE cicnchin demonstuned te Tactic Ay. under Director Dr. 


Command pilots, of cour ! cir inten n s Arm 


sive training not } ccul tor ie rad insight ts ar 
Here at home, where air defenses are ‘ . An . ‘ . 
the computing gut t its Dest provid 


constantly being strengthened, there's a : 
good chance of detecting and intercept Korea and now serving c and V pe Uecfense elficiently ana 
ing hostile planes belore they reach the: juadron Here's , OCs, oF eaten 

' 
destination And abroad “as you Ve prot words of Gener 


ably noticed from headlines like the ons “In jet co Pat “ua cha 1 small 
above, chances ure good th it ageressor nd ¢ ‘ { and 4 have or ly SVROSCOPT LOMPAANY 
would be intercepted and shot down by ‘ nds t oot ati Ou a travelline 


fighters from our overseas bases or from 
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‘ATO WINgS , enses cant measure t peed 











@ N-A-X HIGH-TENSILE 
@ N-A-X ARMORPLATE 
e N-A-X 9100 SERIES 





For National Defense Equipment 


... Meet necessary rigid standards 


... Conserve critical alloys 


N-A-X ALLOY STEELS in national defense 
equipment serve a dual purpose. First, 
they readily meet the rigid standards 
so necessary in this type of equipment. 
Second, while performing capably, 
these alloy steels do contribute greatly 
to our national economy through con- 


servation of critical alloying elements. 


N-A-X ALLOY STEELS are produced by 
Great Lakes Steel Corporation— long 
recognized § specialists in flat-rolled 
steel products 


The Marine Corps’ new LVTP 
is another example of an appli 
cation of N-A-% ALLOY STE 





W-A-K Alley D0 — 
etter inaettene: Ceiememee GREAT LAKES STEEL CORPORATION a 
Design Agent and Builder of LVI Ecorse, Detroit 29, Mich . A Unit of 





NATIONAL STEEL CORPORATION 
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Military coding equipment takes one pulse and 
inserts it into a delay line and in effect sends it 
over a number of paths, each of different lengths. 
Combining the output of the paths gives a pulse 
train with pulses spaced in accordance with arti- 
ficial length of the path. Ordinarily the flexibility 
of the equipment is limited by the fixed taps in the 
delay line and the accuracy is established by 
auxiliary circuitry. 

Now Admiral research has developed a com- 
pletely new type of delay line which is infinitely 


Admira 





variable within its over-all capacity. It is adjust- 
able with-the greatest facility for any destred 
interval. The accuracy of this line is limited only 
by the accuracy of the measuring equipment. 
Moreover, the Admiral delay line requires less 
complicated switching apparatus. Weight and bulk 
are reduced. Fewer components permit faster 
production at lower cost. Here is one more exam- 
ple of Admiral’s capabilities in the field of military 
electronics. Address inquiries to: 





CORPORA T!1 


Government Laboratories sake” 


Chicago 47, Illinois 


Look 10 Admiral ror 

@ RESEARCH e DEVELOPMENT 
in the fields of: 

COMMUNICATIONS, UHF and VHF, airborne and ground. 
MILITARY TELEVISION, receiving and transmitting, airborne 
and ground. 

RADAR, airborne, ship and ground 


RADIAC « MISSILE GUIDANCE « CODERS and DECODERS 
TELEMETERING « DISTANCE MEASURING « TEST EQUIPMENT 


e PRODUCTION 








Send for Brochure . . . complete 
digest of Admiral's experience, 


equipment and facilities. 


ENGINEERS! The wide scope of work in progress at Admiral 
creates challenging opportunities in the field of your choice. 
Write to Director of Engineering and Research, Admiral 
Corporation, Chicago 47, Illinois. 
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Integrity ...fundamental at Rheem. 


Performance, responsibility, quality... without compromise...are the foundations on which all 
Rheem operations are based. 


They are the essentials governing every process from preliminary research through precision 
engineering to finished product, and are responsible for Rheem's enviable record of low-cost 
per unit production and on-time completion schedules. 


Rheem's integrated Government Products Division engineering facilities are presently in quality 
development and production on air frames, missile and jet-engine components, airborne 
ordnance, electronics and ordnance materiel. 


YOU CAN ON RHEEM 





How you can get 


new-crane performance and 


If you handle bulk material, do what this Colorado 
sugar company did, Switching from steam to Caterpillar 
power cut material handling costs. A CAT* D318 
‘Torque Converter Power Unit has given this locomotive 
crane new life. Here it loads coal at the company’s 


Windsor 


steam to Cat Diesel pays off: 


Colorado, factory. Converting cranes from 


1. Always ready to work, There’s no need to fire 
up a Caterpillar Diesel ahead of time. It starts quic kly 


and positively —even in coldest weather —and gets down 


to business fast. 


2. Shuts down completely, You feed the “horses” 


in Caterpillar Engines only when they work lhere’s 


no stand-by firing at night or over week ends 


3. Low hourly cost, Caterpillar Diesels give full 
and foul iree powe! for pennies per hour on low cost 
fuel such iis No 


ruggedness of Caterpillar power units for easy mainte- 


2 furnace oil. You can rely on the 


nance, low down time, small repair bills, 


1. High work output. Cat Diesel Torque Con- 
verter Power Units give smooth, load-matching power. 


Power that gives extra pull under heavy loads and extra 





speed on light loads, And they do it without stops for 


fuel and water! 


5. New-machine performance at low price, 
Caterpillar Engines and torque converters can be 
matched to your job. There are honestly rated units to 
520 HP, with compounded units available for even 


greater flexibility. 


Ask your 
who can provide skilled service and 
He'll 
give you spec ifications and data to help you plan your 


torque converter installation, He'll be glad to see you— 


6. Dependable advice and service. 
Caterpillar Dealer 


genuine factory parts—about these power units 


make it soon! 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A, 


CATERPILLAR’ 


“Both Cat and Caterpilias are registered ti sdemarks — © 
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“Bogey 
at 6,000 


Sure, six thousand miles is beyond the 


range of todays radar equipment. But ra 
dar has been so highly developed since the 
end of World War II that who's to say how 
long it'll be until we're thinking in terms of 


thousands of miles or more? 


We're proud of the part we play in produc 
ing the world’s most sensitive radar sets 
Granted, it’s a small part—many small parts 

but our team of precision engmee! tool 
makers and machinists makes certain that 
If We Ship It It's Right! We work with 
practically every major builder of radar 
equipment upplying the mounts on 
which the scanners turn, twist and prob 
We're confident, too, that in the future 
we'll continue to furnish component part 
that will enable us to spot bogeys ‘way out 
there—ye even 6,000 miles away! For a 
book on our company —its facilities, its 
people ind iccomplishments just write 
to: The Steel Products Engineering Com 
pany, Springfield, Ohio, and ask for our 


new Pla it Brochure 
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THE STEEL PRODUCTS 


ENGINEERING COMPANY 














about weapons systems 
..-- AND FORD INSTRUMENT COMPANY 


Aiming a gun or a rocket from one plane and Ever since 1915, when Hannibal ¢ Ford 
hitting mother Superson craft is bevond built the first gunfire compute for the U.S 
human ‘ ipabilities Ihe elements of speed Navy Ford Instrument has been a lk ider in 
ballistics, range, direction, must be taken into apph ing the science of automatic control to 
account and the aiming point computed in American defense and peacetime industr For 
milliseconds more information about Ford's products, service 
rom its earliest davs. Ford Instrument Com and facilities, write for free illustrated brochure 


pan ha breve rh Span ializing In Weapons s stems 
ranging trom directors and drives for heavy 
naval guns to rocket launching computers 


AA gunlte computers and aia weapons hf FORD INSTRUMENT 


systems Complete familiarity with the military 


requirements of accuracy. dependability and COMPANY 


combat-ruggedness makes Ford-designed and 
Ford-built instruments among the finest our DIVISION OF SPERRY RAND CORPORATION 
armed services have at their command 31-10 Thomson Avenue, Long Island City 1, New York 


ENGINEERS: FORD |S CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR Y wU 


16 ORDNANCI 





Waster | ae Aa, oe 





getting @hamit power....0ff the ground 








GENERAL DYNAMICS 
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CURTISS-WRIGHT 
Turbo Compound Engine 
are in use by 30 World Aurlines 


Plus leading military aircraft 


Kelsey-Hayes helps 
put 20% power bonus into 
Curtiss-Wright engines 


One more example of 
Kelsey-Hayes diversity at work for 


major industries throughout America 


Any way you translate it 20°, longer 
range, 20° , less fuel, 20°, more payload 

power recovery turbines on the 
Curtiss-Wright Turbo Compound 
engine mean greater operating econ 


omy. The entire power recovery unit CROSS SECTION of the velocity-type, power 


requiring 2000 close tolerance 
machining operations is manufac 
tured to highest engineering standards 


recovery turbine unit manufactured for Curtiss- 
Wright by Kelsey-Hayes. The unit consumes no 
fuel. Exhaust gases are piped directly to the tur- 
bine and converted to usable power. There is no 


by the Kelsey-Hayes Wheel Company, harmful back pressure. Effective operation is 
Detroit 32. Michigan assured at all speeds and altitudes. 
‘Lro Oe, I Chnipé ° 


KELSEY , 


World’s Largest Producer of Automotive Wheels 


Wheels, Brakes, Brake Drums, Special Parts for all Industry . 9 Plants Detroit and Jackson, Mict 








McKeesport, Pa Los Angeles Windsor, Ont., Canada Davenport, la. (French & Hecht Farm implement and Wheel Div 











airborne hangar for the Marine Corps 
... made of Magnesium 


The I 5 Marine Corp called for i el parti ular metal for the 
ry unwu | 





framework of ual flyi | 
e Light « | irried, « 
e Strong en ith nd ft 
Magn n th high eng 
Mat ! fact um is apy 
day ere ligh nd Hifed d 
Poll the M tal \ 
earest Dow sales office for more information or write 
AL. COMPANY, Midland, Michigan, Dept. MA 3151 


- ; { 
ti ] } ( y 
le te 
‘ CHES \ 
you can depend on DOW MAGNESIUM <> 


July-August 1955 17 











e 
CELESTIAL NAVIGATION |Link Avictions 


simulating trans-Polar flight, Trains navigators ir 


Vital 
Controls 





estial r avigation traine 





nly such trainer capable of 


es by the stars 


istest submarine: the most 
tem known to exist: other 


ter and equally advanced 


trol systems are outstanding 


icing companies of Ge! 
ration. More than a dozen 
nstrumentation and 
duced by GPE C 


f GPI Cyre Ip 
pe and Link Aviatior 


elopment and n 

















PROCESS CONTROL —Askonio control: 


; 


reguia e speed of tne ten turbines whic 





aevelor mmpression to maintain gas su 





tion pressure in Creole Petroleum Corpora 






tion s giant, pile-supported oil drilling 






operation on Lake Maracaibo, Venezuela 
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SUBMARINE OPERATION | Contro's developed ond MISSILE GUIDANCE One of the mony guided 









produced by Askania Regulator Company are tilized t yuipped with Kearfott ba , eference systems. the B-¢ 
govern operation of U. S. Navy s modern Guppy type Matad Air Force first essf ’ 1-to-q nd 
submarines fact 1) wear 







@ Manulacturing OOO Manutactur ing produc! Gevetopment end esearch 
OO Manul actu ing and product development CBO Pilot manutacturing product development and rerearch 
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themselve a wella in syvsten and equipment developer in ele of technical cot petence eact these mpan 
and produced by other manufacturers of advanced techno- has at its command, as required, the fae es al ‘ 
logical equipment zed techniques of the other GPE Co inv the re 
All GPI Produce in ( ompanie¢ work in the advanced ective heid lr terreiat mot the resources wnieve 
areas of highly specialized fie and are engaged in the through GPI basic operating GPE ¢ rdinate 
design, development, manufacture and sale of equipment Precision Technolog In all areas it hich GPE ¢ i 
which is closely related from a technical point of view, It nies work, this coordination has been respon é ra 
i all preci on equipment it derives from milar fields of iniety of pret on equipment perivor ce i ( 
technical con petence; it save labor, increase productivit rmance, embodyir ne ar i f rin 
or at hieves res ilt which cannot he a hieved with even \ rochure relative to the } the Gh. ¢ iniie 
limited use of on-the spot manpower The chart here show i GPE Coordinated Pree n Technolog iVallable 
the specialized fields in which the ke GPE Producing \ ré our re jest, or specitn nquirie t (FE NER 
Companies work Pe ION I IPMENT Corpos 92 Gold Street 





In addition to specialization in its particular product New York 38, N. 








TURNING WITH EASE... 


igelesmelal-Misiiaiomiom-lalelial-ia 


ELECTRICAL 


? 


MECHANICAL 
ELECTRONIC 





One st indard to follow in x le cting a di signer for your ass mblic sin its own milit iry ind commercial systems 
specialized clectronic control systems ts to choose a firm packages. This versatility of ~ turning with case from 
that build its own Components for the control systems one thing to another” indicat 1 competence for overall 
it make Librascope, Inn manufactures uch divers system ck sign acquired through nm irly two decades in 
clectronx COM Pond nts as re id record he id . drum . compute! control manufactur Ss ich highly specialized 
magnet amplitic rs, Hip Hop « irds, pack wed circuitry, experience 1s av ulable for the solution of your data- 
analog digital converters and other devices for sub handling ot computer cont | project, Inquire today. 


«A 





I ibrascope also manufactures mechanical and 
/ 


is 


opti al mponent for « yn puter and contr 


IBRASCOPE 


Send for booklet describing the company 





A BSUBSBIDIARY OF GENERAL FRECISION EQUIPMENT CORF 


LIBRASCOPE, INC * BOB WESTERN AVENUE + GLENDALE + CALIFORNIA 
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Bottoms Up!  ~< ma) 
\ i i ee 


TELEVISION has moved the ocean floor upstairs. Z \ 
It is now a ‘floor show’ for technical and executive observers ~ | ) 
7\ 








who get a dry but direct view of submerged objects — hulls, 
shafts, propellers, docks, locks, new designs or tow tests. This 





advance in seeing the unseeable is made possible by new re- 
motely operated underwater television equipment 
This is but one example of GPL’s pioneering efforts in 
specialized television equipment for any environment or 
task — industrial or military — under the sea, in the air 
or on the land. Whether it be television equipment for 
the broadcasting studio, the industrial plant, the theatre, 
business telesessions, airborne applications, GPL is ready 
with a highly qualified television development staff ex- 
perienced in all these fields. 


Ag: I GI at oug esearcn opens "Ww mtiers ‘ 
iin wou iT if I n nev ronuer im military : : 
and pe acetime worlds 


Engineers: Write for employment data 


Incorporated ¢ Pleasantville, New York 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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Above, Bell Laboratories micro 
chemist applies plastic disc in 
heated clamp to relay contact 
aan Fe Imprint reveals contours of sur 
face and picks up contaminants 
if any. Part of portable test set is shown on 


table. Contacts, shown in small sketches, are of 
precious metal fused to base metal. 


He's “fingerprinting” 


a relay contact 


Bell Laboratories microchemists have per- 
fected an ingenious new technique for “finger- 
printing” relay contacts, the tiny switches on 


which a dial telephone system critically depends 


Using a portable test set, a chemist makes a 
plastic print of a contact. On-the-spot examina- 
tion of the print with a microscope and chemical 
reagents quickly reveals the effects, if any, of 
arcing, friction, dust or corrosive vapors. While 
the chemist studies the print, urgently needed con 
tacts continue in service. Findings point the way 


to improve relay performance. 


This is another example of how Bell Tele- 
phone Laboratories research helps to keep your 


telephone system the world’s best 





Preparing disc for microscopic examination. On 
the-spot examination may reveal acid, alkali, sul 
fur, soot or other polluting agents peculiar to 
an area 


A microscopic look at disc often provides lead to Here the plastic disc has picked up microscopic 
nature of trouble. Unlike actual contact, print lint that insulates contact, stops current. (Picture 
be examined with transmitted light and enlarged 200 times.) Traces of contaminants are 
high magnification identified in microgram quantities. Inert plastic 


resists test chemicals that would damage contact 


“m* Bell Telephone Laboratories 


Improving telephone service for America provides careers 


Wary ” for creatwe men in scientific and technical fields 


Nm 
Nm 
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Symbols of Progress 


bys. 





Here is the power that breaks ground for progress 


Big Allis-Chalmers diesel powered earth movers carve 


out road beds, level land for airports and home 
sites. They are the pioneer tools of construction 


in both civilian and military use 


ALLIS-‘CHALMERS 


RACTOR OIVIiSIOnN + MILWAUKEE 1, 





These major forms of power are the 
building blocks of progress. Power 
from rushing water, put to work by 
hydroelectru plants from super 
heated steam, spinning thousands of 
turbine blades from petroleum 
through internal combustion en 
zines ind now from the atom 


itself 


In the future as in the past, Allis 
Chalmers ts dedicated to leadership 
in power for better living what 


ever the source of energy, 






















GUIDING THE “CORPORAL” 


ELECTRONIC GUIDANCE /S THE 
SECRET OF THE CORPORAL’S ACCURACY 


The U. 
ground missile capable of delivering an 
atomic warhead at supersonic speed 
accurately—to a target beyond the range 
of artillery. Army Ordnance awarded 
four prime contracts for this project: 


PRIME CONTRACT-RESEARCH 
Jet Propulsion Laboratory, 
California Institute of Technology 
Basic research and development 
covering all facets of total problem. 


PRIME CONTRACT..DEVELOPMENT 
Gilfillan Bros., Inc. 

Improvement, simplification of ground 
and airborne electronic equipment. 
PRIME CONTRACT-—PRODUCTION: 
MISSILE 

Firestone Tire & Rubber Co. 

Missile and missile handling equipments. 
PRIME CONTRACT-—PRODUCTION: 
GROUND GUIDANCE SYSTEM 
Gilfillan Bros., Inc. 

Complete ground guidance system. 


RESULT: The Army’s “Corporal,” ground 


and airborne equipment. In full produc- 
tion; delivery being made to troops. 


Today and Tomorrow 


S. Army required a grovnd-to- 


Today's missiles are superior to yester- 
day’s mechanically timed rockets tor one 


reason—electronic guidance. 


It is electronics research and the elec- 
tronics industry that put the guidance 
into the guided missiles...that share 
the major responsibility of keeping 


America first in guided missiles. 


Primary credit for the “Corporal” is due 
to the basic research achievements of 
the engineers and scientists of the Jet 
Propulsion Laboratory at the California 
Institute of Technology. Gilfillan is 
proud to have been awarded a prime 
contract to assist in the development 
and do the production of the vital elec- 


tronic guidance system. 


In the electronics industry, Gilfillan is a 
recognized leader. Gilfillan’s ability to 
carry on from basic research comprehen- 
sively —to approach a total problem as a 
whole and achieve a whole solution—has 
been thoroughly proven in GCA Radar, 
the “Corporal” guidance system, and is 
now being further demonstrated in top 
secret projects in a number of fields, 
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THEY MADE HISTORY! 
This car, and the men who designed it 














Back in 1928, Alcoa engineers pointed out the time. The second car was made from 8 in- 
advantages that aluminum would bring to tead of 16 plates. Joining time cut in half! 
railroad tank car carrying hard to hold Today three plates, plu heads, joined by 
chemical , Ca ily contaminated food So newly developed welding methods make an 
Alcoa designed and undertook to pay for the aluminum tank car. And 2,000 of them, in- 
first aluminum tank car. The ear builder and cluding the first one ever made, are in service 
a shipper became interested. On completion Another instance where Alcoa engineering 
of the car, the builder assumed the cost and and co-operation have brought the advan- 
leased it to the shipper for regular service tages of aluminum to a new application 

Interest in aluminum tank cars increased he same research, test and development 
Impact recorders and strain gages gave facilities stand ready to help you make the 
the designers new data. The aluminum pro best possible use of aluminum. ALUMINUM 
duction men rolled the heaviest plate, COMPANY OF AMERICA, 850-G Alcoa Building, 
made the largest rivets produced up to that Mellon Square, Pittsburgh 19, Pa 

Your Guide to Aluminum Value a 


| 
’ 
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‘tac’ 
toe! 









In the event of surprise attack, today’s new and more powerful 


USAF Tactical Air Command can now carry war to the enemy any- 













where in the world—around the clock and in any weather. 

Here at a glance are some of the elements that might be used in 
such an attack and which are contributing to Tac Air’s new mobility 
and str iking power, 

In modern warfare, major fixed bases are certain to become targets 
for initial enemy action. The Martin zero-length launcher makes pos- 
sible swift mobility and advance-area operation of the TM-61 Matador 
tactical missile and—if need be—of piloted jet fighter 

In addition, new versions of U.S. Air Force’s B-57 bx mber, a major 
tactical weapon, are now being developed for service. 

And for tomorrow’s Tactical Air Command arsenal, new and more 
powerful Martin weapons systems are on the way. 


MVE ZA FE TE a 


BALTIMORE MARYLANO 








WHEN SECONDS MEAN SURVIVAL, ground sup 
port equipment of unquestionable reliability is the 





indispensable factor. As a pioneer in all phases of 
~ ground support, CONSOLIDATED has developed 
units of broad application for maintaining missiles 
or piloted aircraft at a constant ready. Through 
design, development and manufacture, we have 
solved the most complex problemsof providing 
self-propelled, multi-purpose units for towing, 
testing, servicing and starting guided missiles and 
jet aircraft quickly, surely and under the 
most difficult operational conditions. Several of 
CONSOLIDATED’s models are now being used 
extensively by the U.S. Air Force, Navy and Marines 





MODEL 2100 INCORPORATES HYDRAULIC, A. C., BD. C. ELECTRIC, AND TOWING. 


IN THE EXACTING FIELD OF GROUND SUPPORT. CONSOLIDATED HAS DEMONSTRA TS ARILITY TO MEET THE MOST COMPLEX DEMAND 
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CONSOLIDATED 


, OIirieSsSetOSGec_ecTtTrRric CORPORATION 


STAMFORD CONN BRAWN wet ANA Cat wa HIWN T % Oo 
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ATOMIC ENERGY 


POWER REACTOR PROGHRA™M 








NEW ISOTOPE POLICY 





Model 2100 


GROUND SUPPORT 


This compact self-propelled multi-pur 
pose unit, Model 2100, performs atl 


: requirements of electrical, hydraulic 
and pneumatic testing and servicing 75,000) 
of guided missiles and can be 


used for heavy duty towing. It provides 


@ HYDRAULICS 10 gpn, 3000 psi vari 
able volume, pressure compensating 


@ AC. POWER 30 KVA, 400 cycles, ‘ 


3 phase and 10 KVA single phase, close 
regulated 

@ 0.C. POWER 28.5 volts, 500 amp con 
tinuous 

@ TOWING All wheel drive, over 5000 
lb. drawbar pull 


Other models of single and 


multi-purpose Ground Support 

equipment are availiable with NECLEAR INFORMATION 
hydraulic systems... any 

combination of A.C. and D.C. 

power ...high and iow pres- 

sure pneumatic systems... 

retrigeration and heating. 


“" yp” 
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Atomic Energy 





Write for notes on 
magnetic core 
design for audio 


from suc 


transformers and. = 
Iter reactors eee 


B @ Close performance 
: specifications depend, of 
Non-symmetrical course, on methods of core 
hysteresis loops design and testing procedure. 
We have prepared organized 
engineering data presenting 
incremental permeability as 
applied to audio transformer 
cores which will provide you 
with valuable reference 
material. Ask for Bulletin A8. 





@ Magnetic Metals Company 
has pioneered mass production 
of magnetic core units to 
each individual requirement. 
Nothing new about these 
features in Magnetic Metals 
Company's long established 
prompt and reliable service. 


MAGNETIC 
electromagnetic cores and shields PD}? ETALS 


(COMPANY 


HAYES AVENUE AT 2ist ST. « CAMDEN 1, N. J. 
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AMERICAN ORDNANCE ASSOCIATION 
Founded 1919 


\ patriotic, educational, scientific, nonpolitical, and nonprofit 
making organization of American citizens dedicated to scien- 


tifie and industrial preparedness for the common defense 


OFFICERS 


President 


(;eorye | Hussey, Ir Amet in Sta ha \ssociatio 


Ha C. Know Proct Gia ( inv, Ci im, Ol 
lLounrs Pe S} ‘ ( ‘ Ia (>) 

Robert L. Bigygers, Fargo D C} er ( orau Detrow, M 
Stanley C. Hope, Esso Standard Oil Compa New York, N.Y 
Regional Vice-Presidents 
Carl S. Hallauer, Bausch & La Db (Optical Compa Rochest N.Y 
Daniel J. Mart lL lughe bool Cx i bh tor | 
K. 1. Norrt f IL he lor Corporat la Ane Ca 
John M. Olin, Olin Mathieson Che il Corporati New York, N.Y 
lohn S. Pfeil, Stone & Webst Boston, Ma 
Pau Pivott Pacitic Car a ! Foundry ( pany Seattle. Wast 
Willa J]. Rushton, Protective | | ra (Lompal Bu ! \la 
W. G. Swartcl 1. | Swartchild (4 pany, ¢ hicavo., I 
Charles M. White. Rey iw Steel Corporation, Cleveland, Oh 


Dea Witter. Dea Witter & Ce pa Sa bra wco. Calit 


umes 1), MeInt Washingt 1d. 


Counsel 


; John Ross Delafield—Delafield, Marsh and Hope, New York, N.Y 


Assistant Counsel 


John I lobes hk Kia 1] ne. (sree Mart \ |} i W ashinytos 1>¢ 


Executive Vice-President 
Leo A. Codd, Washingt ian 


Secretar y 
Flores G. | ter, Wasl te 14 


DIRECTORS 


Robert |... Biygers, Fargo Division, Chrysler ¢ oratn ( | 1 Luise | \ , tandards Ass 
Detre \f é York, N.Y 

Levin Hl. ¢ phell, Jr Automotive Satet p b Co i nila L ve 
Washington, D. K. T. Keller, Chrysler Corporation, Detroit, Mict 

Donald F. Carpenter Wilmington, De if (. Knowl Cra ( ( 

Henry L. Clark. General Motors Corporation, S nh Csat ‘ 

' Calif. H Marsh, V 7 

W W Cole , Bucvr Frie Compa \f \\ Moree lone | } te ( 

Paul L. Davies, Food Machinery a Che il it k Hl. Pa M 
San Jose Calitt ! ! ‘ | 1 

B. F. Fairless, American Iron & Stee! Institute, New York, N.Y ( ) () 

Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa ‘ } ' . , 
R. FE. Gillmor, New York, N.Y I 

S. C. Hope, Esso Standard Oil Ce i New } y e. | | | ( | f 
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GEN. MAXWELL D. TAYLOR 


Chief of Staff, l nited States Army 








The Military Profession 


Patriotic dedication to duty is the mark of the carcer serviceman 


$ 





(sen Maxwell D Taylor 
newly appointed Chief of Staff 
of the Army, whose photograph 
appears on the opposite page 
was ¢graduated from the United 
States Military Academy in 1922 
ind was commissioned in the 
Corps of Engineers 

In July 1941, General Taylor 
was on duty with the General 
Staff and later was translerred to 
he chief of staff of the S2nd In 
fantry Division at Camp Cla 
borne, La. In the latter capacity 
he personally assisted in the de- 
velopment of the first airborne 
divisions of our Army and then 
became artillery commander of 
the 82nd Airborne with which he 
took part in the Sicilian and 
Italian campaigns 

In his “Crusade in Europe 
President Eisenhower records 
(;eneral Taylor's mission to 
Kome in 1943. He was sent there 
by British PT boat and Italian 
corvette through enemy lines 
twenty-four hours ahead of the 
planned airborne mvasion al 
Italy to confer with leading 
Italian authorities 

In September 1945 he re 
turned to this country to become 
Superintendent of the United 
States Military Academy at 
West Point. Four years later he 
became chief of staff of the Fu 
ropean Command, then the first 
American commander in Berlin 

From 1951 to 1953 CGreneral 
Taylor was Deputy Chief of 
Staff for operations and admin 
istration. He succeeded Cren 
James \ Van Fleet ms con 
mander of the Fighth Army uw 
Korea and, under him, that force 
engaged in some of the bitterest 
fighting of the Korean war 

Last November General Tay 
lor was placed in command of 
ill ground forces in Japan, Oki 
nawa, and Korea when he took 
over the combined stafis of the 
Army in the Far East and the 
Fighth Army headquarters at 
Camp Zama, Japan 

He assumed his present duties 
as Chief of Staff of the Army on 
July 1, 1955. He is a life mem 
ber of the American Ordnance 
Association 
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Naval Preparedness 


The Navy is keeping abreast of the enormous technological advances 
in armament and equipment in order to increase its striking power 


and mobility and maintain control of the seas for national defense 


Vice Adm ' S Low 
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ried =commuitment every detail of yreat delay in the operational readiness yotiatiol t eC « 

our fleet md our hore establishment ol i modern i veather hiygftiter lof Navy ha tk tity t re 1its pia 
, ' 

must be continuously screened to elumi which the taxpaver of th ounts correctly. a oldly appraise its true 
nate wherever possible and trengthen ipproxi tate of readine | 8) i ‘ 
where necessat Typical of this is our on de ervice ( erned, notl i “ 
busld up in new Veapons ind the shels h orely liial to it i repar©re 
ing ord po il of obsolete one e fleet reaches the Heet 

Ilere, a tine balance must be struck to eca r 


ensure that we do not denude ourselves 





se ol you \\ | must ct tt tire irca 
researct | r ent roduction 


ol usetul and tal weapon hetore the who we t r that oO} por 
newer ones have proved themselves in World War II the U-boat menace u ind delivery—t tense rutu \ 
From time immemorial, control of the Atlantic was not in hand until mid possibility ot error which will impair « 
the cae ha been ‘ xercised by naval 1442 kor thi we had to wait tor sci cle ay pre} ircame must he minated 
hips employing bows and arrows, guns ence and industry to make their contri More than ever betore, we need tact 
torpedoes, airplane or whatever wa bution In round number these ind accurate forecast 
the latest ce clopment oft the day. With contributions amounted to an ¢ xpendl Frank opinion the trutl ire ¢ 
our healthy ind) torward looking re ture ol between $4 » and $ billion ential We Vant to KNOW vhether ou 
search and development program in the Franslated into ships and airplanes own procedure ontribute to delay or 
Navy and with the continued full sup with the most modern equipment and  contuse industry, Suggestions and ce 
port of industry, | am confident the men, this amounted to 1 hips operation ar tal and wi « apprect 
Nation may be assured that we will 1,000 aircralt, and 500,000 men—a toree ated by the Navy 
have the current we pon for the cur which could not have ucce fully com Industry now operating in i 
rent situation pleted the job without your important healthy climate with satisfactory profit 
contribution and a high return on invested capital 
\\ b. are moving into complex weap We in the Navy are making progress Now 1s the opportun oment t 
ons system modernizations ol and are abreast of the great technologi strengthen turther that mutual unde 
great maynitude and urgency. It is the cal advances and the enormous implica standing and close relationship which 
Navy's hope that industry will apply tions and new environments which al contributed so much to our succe in 
the same ingenuity and energy to the ways accompany such advances. How World War II and without which we 
development, production, and delivery ever, there is much, much more to do could not be successtul in any war 
of components as it did when it he Iped and room for improvement on some 
us break through scientific barriers and of the things we have done. We nee L.prrot Nott This issue of Oro 
perfect these new systems, your help. NANCE contains all the addresses and 
It is no news to you of madustry that Procurement procedures require papers given at the Thirty seventh 
one computer and its radar system un tightening and toughening, and con Annual Meeting of the A.O.A, at San 
delivered to its destination can mean tracts, bidding, and procedures tor ne Francisco on May 10, 19 


Dropping its launching bridle, an F7U-3 soars off the Hancock before reaching the end of its steam catapult run (Navy photo 
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Industry and 








ew W ‘apons 


The organization that develops the design of a complex new armament 


item should also be responsible for its imitial production to get 


the best combination of performance, producibility, and low cost 


Hil part iti ‘ madustry } 

the defense activities of this coun 

t ( ( ein haracter and 
enorme n quantity. Our industria 
ipacity for oducing war matériel ha 
! Y ecded the expectations ol both 
our enemne ind ourselves However 
rather than this astounding might and 


its application in providing facilities tor 


mobilization, | wish to discuss indu 


try part i le getting imnto 


cloping, 
production, and making available for 


service the new complex weapon 


which 


These if the we ipons Upon 
we are depend ng to give thi Nation 
ind its alla the iperlative mulitary 
strength that we hope will discourage 
the atta k that would call for its use 
This participation of ndu try i 
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= The B-61 Martin Matador lotless bomber, shown om launching position, m now 
hein mass rod ed tor ser « sith the Lnited States Tactical Air Command 
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4. lo achieve the desired reliability, what has seemed to them to be the quire during its development that each 





t 
more responsibility must be placed on end limits of their own direct interests omponent be selected on the basis « 
industry The management of an industrial or its ability to withstand the conditions of 

In recognition of the importance of ganization which takes on the develoy its application, is not good design 
maintenance, we have established an ment of a new military device or system We need to recognize ilso, that a 
Office of Maintenance Engineering to hould ensure that thei development reputation tor good design is an impor 
seck for and foster better maintenance enyineers and «ce yhers have tant characteristic tor a contract award 
pro cedure ind practice (1) A quantita e know cdye of the ind prool that the design is good 18 a 

onditions to which the military equi necessary condition for large ile pro 

A Rh | Nl study has shown that ment 15 subjected n 1s a tribution ductiot 
} 

. the cost of maintaining electronic ind storage; (2) karly knowledge of In my relation with the Americat 
equipment in the Air Force is about failures and the attending conditions in Ordnance Association | have felt that I 
twice as much per year a the first cost evaluation test (2) (Juat titative infor was deali f vith an organization that 
ol the equipment, A Navy estimate ex mation of behavior under service cot not trying to promote narrowly the 
pre seu the maintenance cost during } 1) Analy nterests ¢ | try but erely 
the lite of the equipment i ibout ten ‘ in ») terested in ck in ¢ ective rob te tl 
times its first cost te ctermine mulitar 

In the Aur Force, one-third of the per Because of 1 I have t tr to 
yonnel i enyvaged in maintenance t all tl " present to the lustrial « ’ itn 

In the use of ome of our military Va the i! represent the L.OLA the pre 
urplanes today ther i uilaby ty tor a du trial ontractor doing i mulitary ae lem or th itary depart ent vitt 
mil on ma he determin | more by clopment job hould pre ote ind the i ra it these probk ire i 
the availability of maintenance facility nsist upon the “feed-back” « ntorma ing and will be given sympathetic c 
ined Kall than by number ol iif tion trom cr r to ce 1 ideratio that the ( ndustr i organi 
cratt \ the ne ter | Ie VeCloyn | 7atio il iwar ( the « ort it 

Obviou increased relhabilit il thre ontractor she dau t attention te to ard the tor 
prea large dj idends tal ing a ount the test cl ind {™ i tow that ire 
only ol the tangible factor needed to adyust the et Wy t io} t | Bl | I} Vi that the tmiulitar me 

We innot keep on adding more proper operation and maintenance, and the support of industry in he pil te 
complex weapons to our arsena unle to the niormatiotr | it w “ needed make the A Vcapor ivatiable tor ¢ 
we lick these problem of reliability and by the muilttarv in train them person fective use. It is the wob of the yilitary 
mamtenance I! we do not, we hall he nel m su h operation ind mamtenance to tate definitely what they want al | 
sty nied by inoper itive equ pment ina Be hould onsider a » what } | he to use eff t ely what the Vv vet It is tre 

imped by preventive and curative ma bn j upy vy te hs ! person ob of ind tf to vive thes viiat they 
Inaintenance mM to a t ! thins the equipment want and to see that t ha t! 
nto wus Why hould the ndustria num ¢ ect ences tor tt ! tar ( 
i ban industry of th counts must ontractor do these thin I iply he The itt tion which has bee 

take the leader hip in licking these suse he has designed and t the ince Wor War II to the apy ithe 
problem They ha ( hown their ibil equipment ind know mor ib t it ol the i 1 nt chnology ‘ 
te in commercial fields in getting a than any of else nance and other matériel has provided 
balance proper in the interests of the In discussing the design of biitary the 1 tary vith 1 plethora « re 
user mong production costs, reliabil equipment, it should be oted that veapol It ha il Oo presented to tl 
ity, and maintenance under the condi 1. Many of the devices of our daily military a wealth of new prob 
tions of the user's service This is indi fe have reached their high le ot per the selection cl clopr nt, and ¢ i i 
cated by such thing i iutomobile formance as the result « re ition and tion oO thes cw Wweayx tl f 
radio and television set telephone ind correction of trouble thre | year ( productior ipply ind 0 t 
many of our hou chold appliance ser Yi trainit ! .4 mntenance tl t 

In the case of the military, the cond For our complex and ¢ cnsi niques and doctris ot thei ‘ 
tions of the user's service are much more ew weapon we cannot Vait upor There i Question as to the rate at 
severe but there can be ind must be uch a slow proces whicl these 1 Vv tool il ” aSssil ited 

i better balance than we now ha Y For thi Mithitary equip ent we need etlecti \ (Jur tect wa production 
between production results ind service ind can well yustily to the vreatest eX ind hnan i resour ca lor mor 
results, Industry can take a proper part tent practs ible, the determination of erectior na oncentratio than 
in this, and conditions should be made potential sources of trouble and thei ha had 
suitable for such participation orrection im the design-development Indust: in be a big help to the 

This means also that some industrial stuue tary n these pre ble The N < tio 
organizations may need to recognize We need to recognize that the desig isa tea T ind ce inds the best that 
that theu responsibilities yo beyond of a military device, wl ocs not re the “ the tea i f Ie 
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| The Navy's Armament 


Thirty-seventh Annual Mecting of the American Ordnance Association 
at San Francisco features technical seminars and trip to sea to 


witness demonstration of United States naval airpower and firepower 


VER ! licd ember ot inding othcer, Naval Ordnance Test ha vy Mr. Fletcher, the A 


the American Ordnance Asso Station, Invokern. Cals ollowed wut duced W i i] Mart 
iti in now he classified is in iluminat vy talk a } some excellent tl \ mtant Ss etary « 1) 
deep-sea lor ifter they omed the ides that 1 ipressed « the auch ‘ \py it } ecrl \f \{ 
Na \ ol May rith lor i day it sca the COTTEP ‘ ! hat 
tc tre t firt by Na i ni ent part il 
im a i Ihe events « Ma r ( ‘ 
were the i ( i i i i hr Cx | | \I 


I} ' th () } SSI " Ie ' 7 ' 
fraternity Wal evident trom the cr I ti ‘ th Tash | sculitn ‘ the develo ‘ i itar 
start wher i rowd ot over were th \u Researcl ind Deve opment have the ont t for the 
seated im the lerrace Room ot the | iif Command ma vith mt } More tion tot a i or a | 
mont Hotel Sal Franc 0 che ¢ il i ra TW lick mia Mi prcture | oOmpany clected he ul 
the events of May roth learly the i iZiny strict that have uroish service r the eq 

Lhe orning minar or Va cel ide in the devel ent of our VCaPONS syste til at ha 
opened vy Lawrence S. Fletcher, San ur weapons that wi x followed by t atorny 1 tl held, H 
Francisco Post president. Mr. Fletcher even ore tartliing armament bhi published « ire 
yave the TT er i trend velc r paper pu ished on paye af \tter the he« the 
to San Fra sce nad turned the na (,;uests of honor at the pecah tate assembled ' the alte 


over to Henr N. Marsh, Deput \ t or th on were Vice Ad ( e% ‘ here Robert L.. Bigger 


i ri the role « the LO) \ ( 1] } } pat 
Dect i 1) ‘ ind ( tt | pa j 
ol } nt ner enera ! 1) Wir rf 
Mall, i ed the ‘ ( it ‘ thy 
the pcake ! i to wtre | ( I , k | } rte 





tai or y panel on “Progre isco) 6 Ordnance District inal Vice obiuizaty that tai 
Land xa, a 1! Aw Armament Va Ad W K } t i ler, burst ordinary a t ol ri il ‘ 
lead by Brig (sen | M. Colby ‘ Fleet \\ | Reitze | , Sty . () 
manding ofhcer of Franktord Arsena Lunches is served the tabulou Company, presented in inter 
who opened the eve ol many i if | miva Rox or tt baw ( t bh tel tau the i a i 
; tendance relating some ol the id vill the est eated i tropica mpan hy acle , 
intaye ha il 1 if atin poh Yi h ve i j tt 
oversea ra I Adi i If led I re « j ister ‘ 
paper | ! we 44 ! he i ilte he Cx (). |. Cratche 
eh ests at peal in. Machine & | Compa 
Ca 1) BY g, US.N c ts of the Continued 
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Ahove, A.O.A. members gather on the flight deck and super 
structure of the U.S.S. Hancock to watch air operations being 
staged from surrounding ships. Kight, the light cruiser, Man- 
ciesten, which took part in the demonstration (Navy photos 





Above, the destroyer Hortister saw Korean action and took part in the evacuation of the Tachen Islands. Below, A.O.A 
members assembled on the forward flight deck of the Hancock get a fine view of the Mancttester under way (Navy photos 















* 7 : 
Right, the U.S.S. Boxer, veteran aircraft as. 
ae ee 


carrier, launched most of the airplanes = 
used in the days demonstration. Below 
two F9FS5 Panther jets are catapulted from 
the deck of the Hancock (Navy photos 








- 
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Below, the radar picket destroyer, U.S.S. Frank KNOX, which participated in the tests staged by the Navy for ACOA. mem 
bers. The KNOX is equipped with the most modern height-finding radar equipment plus standard air-search radars (Navy phot 











Above, left to right are: I 
W.K. Phillips, Lieut. Gen. L. H 


the preparations that his company had 


made to ensure continuance of pro 
duction of the many products they turn 
out tor the armed forces in case some 
of their far fluny operations are dam 


aged ( see page 60). 


W. J. MEINEL, president, 


Manufacturing ¢ ompany, 


Heintz 
made a 


strong plea for more realistic product 


engimeering to reduce the excessive 


number of special machines and tools 
required in past emergencies. He gave 
many examples of how alert redesign 
had enabled his company to produce 


mulitary equipment without expensive 


single purpose machine tools, at the 


same time maintaining of improving 


the specthed performance of the end 


item (see page 63) 


The gala event of the day, the dinner 


was held in the sumptuous 


meeting, 


Gold Room. As members and friends 


streamed in from the reception, the 


special guests were taking their place 
at the long speakers’ table. Llere was a 


glittering assembly ol distinguished 


men m industry and Crovernment and 
senior officers of all three services 

The meeting opened with the na 
tional anthem followed by an impres 


sive and solemn invocation by Capt 


G. M. Markle, ¢ haplain Corps, a a 
Navy. After the dinner, Mr. Fletcher, 
Post president, welcomed the members 
introduced Admiral 


and guests 


Hiussey as toastmaster. 


44 


S. Fletcher, Brig. Gen. J. M. Colby, Vice Adm. G. F 


Campbell, Jr.. 





Brig. Gen, EB. P. Mechling 


Col Witter, 


pre ident ol the 


Dean a regional Vice 


Association, and Gen 


eral Campbell, past national president, 


were specially recognized by the toast 


master, and each briefly addressed the 
meeting. 

Vice Adm. F. S. Low, Commander, 
Western Sea Frontier, the guest of 
honor, after a cordial welcome by 
Admiral Hussey greatly pleased the 


audience by his brisk appeal for the 


closest possible tices between industry 


and the armed services. He pointed to 
the need for continuous watchfulness 
over administrative and industrial pro 
cedures and stressed that only weapons 
fleet 


that reach the are of consequence 


( see 


page 34 Be 


| EFORI 


ot early risers embarked in buses at 


dawn on May ttth, a horde 


Union Square, as the loyal group of liai 


son members checked their lists by the 


livhe ol the street lamps \s members 
hled on board the U.S.S. Hancock, 
moored at the Naval Air Station, Ala 


meda, they were greeted by the executive 


otheer, Comdr. C. R. Doerlinger, and 


ushered to a coflee bar plenttully sup 
plied with hot drinks and doughnuts. 


with the Bay Bridge astern, 


By 7:20, j 
six jet hghters and an attack bomber 


were shot from the steam catapults, 


At this time and throughout the day, 
the ship S operations ofhcer, Comdr. FE 
P. Aurand, as oficial announcer, main 


tained a well-balanced flow of informa 


Hussey, Jr. H 
ind Capt. D. B 





N. Marsh, presiding, Vice Adm 
Young at the morning seminar. 


tion. He informed the guests that these 
were the first steam catapults installed 
in a fleet carrier and in conjunction with 
thousands 


the canted deck would save 


ot tons of tuel formerly consumed in 
operating the carrier at high speed into 
the wind prior to take-offs. 

Those who were able to squeeze their 
way up to the flay and na ivating 
bridge levels, found the task unit com 
B. Williamson, 
HAN 


Sanders, « ngayged in 


mander, Rear Adm. T. 
and commanding officer of the 
cock, Capt. E. R 
hind a clear 


studying the weather to 


rendezvous for the tests and demon 
Strations 
Also in ¢ 
and 
V ice 


mander, 


idence throughout the day 


answering many 


Adm. W. K 
First Fleet, 


preliminary plans for the day’s opera 


que sions Was 
Phillips, Com 
who rac the 


tions 
As the 


the Golden 


Hancock steamed out toward 
Hor 


ind while 


Cjate, the destroyer 


Lister joined as plane guard 


| 
clearing the steamer lanes there was an 


interval tor bre iktast, Navy stvle, with 


ln ins and hot « ikes, 
de demonstration opened is fivht 


ers and attack bombers trom Air 
Group 14 in the Boxer swooped out of 
the haze to make simulated diving and 
from 


Strahing attac ks on the Hancock 


all points of the compass 
While the 


form tor a 


attackers departed to 


“fly-by.” four jet fighters 
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Aérial Firepower ‘Today 


The U. 8. Aur Force is constantly working 


and dei 


and to utilize our 


r Ml proviem olf cle ing th a 
subject a5 sensitive as propre n 
armament is a troublesome one 

A full report of progress must, of 

course, be issified An historical re 

view of items that are unclassified 
would le repetitive to a highly mn 
formed suchence 


h 


The mnportance of armament 18 suc 


clopment conters to improve the 


growing technology for 


P. Mechling 


Brig. Gen. | 


through ten research 


quality of weapons 


a strong au defe NSE 





Ve nf ( } 
de lir bovce 
ie) kglin fir Force 
/ Th paper was pre 
Progre 
Thirty-set 


Ime , 


irmame 
Base 

entcad 

Irmament 


[he 


Vor) raul ol lhe nin 
Vee “ing 
Ordnance / 


rmont Hotel 
May 


Innual of the 


eciation 


San Fran 


an 


the Fa 


te ‘ ‘ vith the 

of é i rt rom ¢ r r 
to a comp uf capo! syste 
iddition to otl omponent deve | 
ent worth 1 clectronics and pro 

ion, Thy the oldest and the laryest 
ot our center 

At the Arnold Engineering Develo 
ment Center have the world’s most 
modern wind t ne ind power plant 


test facilities in a vant 





however, that it must be empha ized 0, Cau] 10, 1955 
Lord Trenchard, the creator ot the 
RAF, has told us that “without arma 
ment there no Au Force.” Our own ment of the Air Force mission—to seek 
Lieut. Gen, Jimmie Doolittle has ad new basic knowledge from which im 
vised us that armament is the cutting pre ed wcronautical equipment, ma 
cdye of air power tériel, Weapor ind techniques may be 

It 4 theretore ippropriate that we leveloped 
pre ere sone | isk considerations in ARID so dertakes the ck cloj 
applying inmament in our air weapon nent and recommends the adoption of 
systems, | would like to discuss briefly " opriate new and improved devices 
the organization respon ible tor ar i if r the conduct and ort 
ment proyre in the Aw Force ! ‘ ur Wartare iding aircratt 
Air Research and Develoy t ile cay techniques, and proce 
mand, Finally 1 will discuss the u dure pt ible to Aur Force purpose 
portance ot understanding the ~ ur work 1s done at ten test 
rapidly changing situation in Jus ay, ing and development center 
air Weapons and armament ’ ur headquarters is locate 

The responsibility for prog Baltimore. The entire progra 

wut - 

re in armament, as well as Se -_ onitored and controlled 
the 1 sy nsibslity tor progress tre thi headquarters (our 
in ill ispects Of complete weapons ommander Lieut. Cre The is S 
sv ste cst vith the \n Rese incl Power 
ancl De ‘ ent Command Cire ! radar development irried 

1} espe ibility of thi ol ‘ it the Re Air Develoy Cen 
is to atta untain Qualitative su te Rome, N. Y. At the Cambridge 
periority « iter ind to conduct Ie irch Cent research ork or 
ma upper enti ind t hn i lucte vio and gee hy ect 
studie ce for the accompl Arc Wright Air Deve opment Center 
46 
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I [he 


| ull ahom i, 


laboratory 


Hollon in 


it 


Au 


Development Center conducts research 
ind development of pilotless aircraft 
ind guided + ile ith their associ 
ated equipment 

Our Missile Test Center, with the 
longest range the Vor | ocatt it 
Cape Canaveral, Fla. Our Personnel 
ind Training Research Center 1 ‘ 
uted at San Antonio, Te witl ’ 
number of iboratories at key installa 
tions thre oh t th \n For c Hi re 
Studies are or ted to dete ine the 
ibility of ov re i in the new 
equipment r ‘ 
inde Spe \ Center deve 

yps the " tv of carrying the 

Ah atest the for ot 
ito wear hile the | he Test 
(enter ocated at Mure Ca is one 
of the | i ht i i in 
the wor 

Qur \y ( er ‘ it 
kg An | Base, | whe 
our i t t v and 
other a c , t \ plete 
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tbl . , . tnd Tena ’ 


Designed and built by the Four Wheel Drive Auto Company in codperation with Army Ordnance expressly to utilize the 
low-pressure baglike “Kolligon” Goodyear tires, the Teracruzer travels easily over ruts, rocks, and soft ground, the cab 
and body floating levelly while the “walking-beam" framework cradles each pair of tires as they swallow up obstructions 
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Arms for Our Allies 


The Offshore Procurement Program, in addition to providing guns and 


ammunition for the NATO armies. has aided Europe AN CCONONUC VECOVEY) 


and helped reestablish a dispersed munitions-production hase abroad 


AST ta | 1 trom more 


returnees 


| 


than tour years ot overseas duty, 

4 ! which period I had spent 

ol lera tume in Korea, Japan, Ok 
iwa, ftourtec different countries ot 
kurope and Turkey in Asia Minor 
Reports on the care, operation upply 


maintenance, and performance ol Amer 


hand ol 


aryiny stayes ol 


ican equipment in the many 


} edu 


peoples of widely 


cation, training, culture, and civiliza 


tion are otf such a nature that the eny 


neers, production men, and servicemen 
ot the Ordnance-Industry Team can be 
ustly proud of their effort 
Design tor reliability ot performance 
and case « intenance produ tion to 
ose tolerances, permitting parts intes 
langeab ty of the produ ts of many 
Manulacturer and the provision ol 
pp ind maintenance literature, to 
ether th train ny personne are the 
reat ontribution you have made to 


ne (ordnat program loday our 
juipment n great demand in the 

tour corners of the tree world as well as 
ir methods and procedures tor pro 

lucts ire operation upply na 
i tena 


hie N | returned home | wa 
amazed to find that re ut change 
eration and organiza 


The Army Ord 


entralized its man 


In concept of oF 


had taken place 
nance Corps had de« 
} 


agement activities to commodity co 


mands 


per thon 


ind tor therent « 
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nad Marl 


develoy 


but had re 


opsoiete 


Brig. Gen Joseph M. Colby 
Gren ui ¢ / Mia ’ 
general, Frankford Arsenal 
Philadelphia, P / f 
i“ presented if irm 
ment Prog ‘ ‘ of ti 
lAirt cventin / da Vee 
ng of the Ame Ordnance 
! ation hel he Fa 
mont Hot Nur / , 
Calif., May 1 19 
l wa ul to ke rm that the ‘ cept 
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Aérial view of the Naval Ordnance Test Station, China Lake, with Michelson Laboratory in foreground 
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that would help contractors understand 
the underlying problems and the rea 
sons for the design. With this informa 
tion we believed contractors would be 
in a better position to produce exactly 
to the drawings and specifications, thus 
eliminating time lags 


The Mighty Mouse is 


ample of the way our military-civilian 


a typi al ex 


team effectively integrates research and 
development. Projects in the other ma 
jor programs of the Station are ap 


proached in much the same way. In 


fire control, the availability of pilots, 
aircraft, and ranges in close-working 
cooperation with the technic al staff has 
resulted in rugged, accurate, reliable 
systems for guns, rockets, bombs, and 
missiles, 


already im use im 


Some of 


heit. The rounds were then test-tired on 
our ground ranges. 

Test firings are covered by a complex 
array of specialized instruments, such 
as the Bowen ribbon-frame camera. 
This impressive camera was designed 
in its original form by Dr. Ira Bowen, 


Mount 


and Mount Wilson Observatories, dur 


now director of the Palomar 
ing his service in the early days of the 
Station when it was operated by the 
California Institute of Technology un 
jowen camera 


der Navy contract. The 


obtains a film record on inch aérial 
roll film. 

Motion-picture records of flight tests 
are obtained with the aid of a powered 
tracking mount, which is an adaptation 
ota quadruple caliber 50 machine gun 


mount used during World War II for 





I'welve 2.75-inch rockets are packed in this Starfire wing pod and covered by a fiber 
glass tip which disintegrates automatically before the rockets are fired (Air Force photo 


the fleet, and a majority of all naval 


aircralt carry fire-control systems engl 


nec red he re 


Naval Ordnanee 


For undersea weapons the 
lest Station has tech 
the Navy s 


torpedoe s 


nical direction o aircratt 


launched antisubmarine 
Product engineering is stressed in all 
because the members 


these programs 


of the team representing industry will 
be called upon ¢ entually for economi 


cal mass production 


a 


Mighty Mouse started in an experi 


development process ol the 
mental laboratory concerned with pro 


pellant formulation, After a new pro 


pellant was devised, manutactured, and 
loaded into rocket motors made in our 
shops, the experimental rounds were 
temperature-conditioned in ovens which 
maintain from 


can temperatures ol 


minus 65 to plus 165 degrees Fahren 
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intiaircralt: purposes, Sull further data 


ire sec ured through the use of Doppler 
radar. The Sperry Model 10A reflection 
Doppler radar used at China Lake is 
i big brother of the sets used by police 
tor highway patrol work. 

All of this instrumentation results in 


1 tremendous mass ot film records 


which funnel into the central photo 
graphic processing laboratory where 
more than two million teet of film are 


processed each ve if, making the Naval 
Na 


mate 


Ordnance Test Station one of the 


tion's largest users of sensitized 
rials 

The records are then assessed in com 
plex machines especially ce cloped by 
the Station for rapid data reduction 
This equipment, with its flashing lights 
and push buttons, approaches science 
hetion gadgetry but has proved accu 


rate, tast, and rehable 


Reduced data results usually end uj 


in the form of IBM punched cards 
which are processed through an IBM 
Model 701 high-speed computer—one 
of this Nation's handful of so-calle« 
“giant brains. 

In the de velopment of the Mighty 


Mouse, 


hrings had been assessed, tests were run 


after such data trom ground 


with combinations of rockets, launchers, 
and firing aircraft. 
The Mighty Mouse ts a 


the present. It is already in the 


weapon ot 


Nation's 


arsenal of defense against bomber at 
tac k. 
pew Station innex, located in Pasa 

dena, devotes its major attention to 
the development of underwater ord 
nance, particularly torpedoc These 
weapons are t sted with the huge vari 
able-angle launcher located at Morris 
Dam above Azusa and then at sea on 
our sea ranye lo obta n prel nary 
performance data quickly ind economi 
cally, howe eT i Unique mnulator du 
plicates most ol the chara terist ota 
complex ind time-consumu i ca run 
right in the laboratory 

By accurate projecting the informa 
tion now available, our planner trive 
to precict the Wwe 1pons A A nec 1 te 
morrow. They are ahead of the rest of 
us in analyzing and forecastu new 
weapons systems 

Our research scientists are hunting 
better fuels, more eflective explosives, 
less expensive fabri iting materiais. 
Our designers are ever on the lookout 
for ways to improve reliability and 
effectiveness and for means of reducing 
comple xity so as to improve depend 
ability in combat as more powerlul an ; 
versatile weapons are developed to t eet 
the needs ol modern col bat 


Our industrial engineers keep ever in 


mind that ultimate goal ot ec« ical 
mass production which ts the final re 
sponsibility of industry 
: bes Naval Ordnance Test Station is 
1 weapons cle clopme nt center with 
the facilities, the flexibility, and the chal 
lenge to attract the superior personnel 
we need to do the rob well. Wath your 


help we will be ready with the weapons 
when they are needed tor 


Ame rica. 


of the future 


the detense otf 
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System for Survival 


How a modern company has made preparations to carry on manufacturing 


operations im event of emergency, including dispersed control centers, 


special communication: lines, food caches, and underground — storagi 


Wilbur J. Reitz 
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must include 


this recent 


Army photo 

















Mobilization Planning 


American industry now 1s learning how to prepare nN peace fo the 


wartime manufacture of military supplies and matériel by tentative 


schedules of production, contracts, and emergency operating plans 


fy 

THEN we speak of was plan 

ning of any kind, whether it 

be for the mobilization and 
traning of manpower tor our armed 


force or mobilization of industry to 


supply ind equip those irmed torces, it 
referred to as 


i% commonly planning 


for war. In a sense it ts, because we are 


making plans for what to do if war 
should come: but it is also planning 
against war, because preparedness is a 
ol wat 


mayor pre entive 


In this modern, scientific world, in 
dustrial preparedness is a particularly 


potent weapon for peace. It is our in 
dustrial might and know-how which a 
potential cnemy fears much more than 
our manpower Therefore, wt is only 
common sense to make plans to harness 
our industrial power with maximum 
ethciency and to make no secret 
fact that we 


ibout the ine doing 


“ 
Por ' 


rectiate ly follow my 


years im 
\ orld War 


IH, industrial mobilization plan 


number of 


ning naturally placed great em 
phasis on the lessons learned trom that 
Wail The experiences ol the war were 
fresh in the minds of planine rs, both in 
ind in industry, and those 


thinking 


is new weapons 


Chovernment 


experiences dominated thet 


Gradually, however 


were cle cloped new strateyvies con 


ceived, and new geopolitical concepts 


] } 
planners bey 


195% 


formed ran to think more 


in terms of 
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Brig. Gen. O. J. Gatchell 


Machine bound Compar New Yor! 





This ered by 
General Gatchell at the Indu 
trial Prepared ne 
the Thirty-set 
Mecting of the 
sociation held in the 
Hotel, San 
May 10, 1055 


paper was deli 


Seminar ot 
enth Annual 
Imerican Ord 
nance As 
Fairmont Fran 


cisco, Calif 





It is a mustake to plan tor future 
wars 


World 


very differ 


wars entirely in terms ol 
World War Il 
War I in some respects but 
World War III, it it 


certainly be different trom 


past 
was very like 
ent in others 
comes, will 
World War II. The fundamental prin 
ciples of industrial mobilization plan 
ning do not change, but they find new 
application in each succeeding war 


The big 


mn planning for any 


striking difference 


future yen 


eral war, as-compared with past 
wars, is that now we must as 
sume that American production 


must be wccomplished under en 


emy attack by atomic or hydro 


Make no 


that! Most probably we shall also be 


yen bomb mustake ibout 


sabotage on the vround 


ver know 


Pheretore il doesn't make ense to 


( xposed to 


| 
such is We ha c me petore 


plan Wal production withe taking 

nto account the fact that tl produc 
j \ 

tron 1\ ‘ ubjyect: te nterter 

en ™ tor the hirst time, preparations 

for the mobilization al df t ind 


Y 
! 
pial lor I itv of oper 
attack must be integral part tne 
same planni According our plan 


ning has resulted in an Industrial Me 


bilization Plan ot tive separate part 


Part I consists of an introduction to 
the plas i tatement of tt Om ind 
object es, and a trame ot retere e tor 
mobilization production pla ind con 
tinuity of operations under attact 

Part Il ce ribes the company tacili 


ties, products ‘ equipment 


and enyinect research if 1 cle cloy 
ment service 


Part Il ontains 


with pl int 


capabi ty rvevs 
of each tacility layouts, an 
analysis of present production and pe 
tential productive capacity, and an alle 


cation of that capacity to military, mill 


tary-supporting, and than require 
ments. Thes« irveys will not be allowed 
to remain tat but wall be re ised 
period ally or whet ore Nor hang 
requires re iT 

Part IV is devoted to i plementation 
of the plan and consists « ompany di 
rective standard practice tructior 
and a siynment ol ad inmistrative re 
sponsibility. Thy irt of tl " i 
ot course, be under ont ( r cw 

Part | ovel ecurity and continuity 
ot operatior We now have ettect 
at oall) facslite nyaged 1 ct 
work, 1 thore { vst ot plant ‘ 
curity vl ! '» wor C ¥« f ent 
commenaat Iti tick in ¢ plovee 
identificatic it mea I for the 
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planning 1s the rdle of enyinecring re orce ire Willing t pon px ind propert i or 
scarcl ind ce ciopment It 8 maniicst I he ore ot any ( pany inve c j interpiant a tance } isc ot ad ister 
i research al ievelot mnt contract producing techi i} product is the ind ect iry or the tra r of 
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atic ite i ire t ¢ itt er ¢ i tu It ils int if | i ‘ te ofr ev ( 
< ‘ i ( i A ] I tk i that or pre i < 
t ‘ i tin the develo ent t il technological | i cor maint t the " t 
if ‘ titut iterial i t I is! } Evie 
ince tthe ‘ ersion. ¢ facilit i Being realist t ‘ it dill Sec " ore detail ! ot 
| huction Lars ith Gover t t nagine that t tional ecolr our int provre te eter c 
ent earch age it n the devel I Nigh-ieve plant capacit ind capabilits vith a 
ment and ‘ i iterial mad } ti rovra ew to « riditu ca t t 
pore ition of mulitary ma [ t 5. s tative re ‘ ot re th 
cl ‘ ‘ te i ‘ ifter the il te realize ist east there ! l 
Var tre tional econ estal ! | ! the A.M. ( 
\« c ¢ nes irca ire n the held i iffor 7atu i 1) Prod ts ¢ 1} 
‘ present activit ( © lend the research and ce yroul ited si +} on th 
( te ore ¢ ‘ lehinitive torwart t bust ! 1d the rin entra one 
j j i iT ntevrated wath the tithe to that pertor i 1} Cx vl the , p , let va | 
compan industrial mobilization pla ernment itsell an i ersity lab it \.M.F. establishment The hea 
whi le tu operational Oralori It wou m ¢ ound wu quartet ‘ the roi ! t ( 
Ihe outbreak « hroostalitue wi iy i transterre \k i \ 
Wout not on lrasts hanye m ré [her have ( three t t «tk The « , ithe ré ft 
fluction | t wise irastt han ( i the cl ent f LMI tria eal’ or ' ‘ lyrector ‘ ‘ ‘ " 
Coy be malo om eciiat ‘ the © i the ( take to ‘ | mua ‘ val trot ‘ 
requures t to prod lrawin v1 ints as to what tl ' u , Several of « 1M I 
ol iteria ial othe nec iry eng if or urn ont tv of ¢ ratio int t nha iimost ¢ on 
neers mlormaty o that iterve Ie Va ondith i te vhat clense we in mnt i i ol the 
mia wture an be tartecd hye plant ther r ( tec te rout i tt plant ma ¢ rt 
> to muinnnize ti elt t ‘ nem lirectiv tot roup exe tive 
FEVERS i inother ery striking ittach T wenn ( not tia ce \r act il plant which | th 
hanve which occurs It the enemy tarled discu sion of Part \ of our com Crovernt tand commer il work ti c 
securit preparatior has been effective pany plan, which 1 devoted to thi wil i i lIcfense product mag 
new veapon ind techniques wal il yect who wt « responsibile tor the pr t 
pear This immediately gives rise to the Brief however Part V include executic of defense ordet + that 
nec ty for high-pressure research and pola tor the duplicatiot ind = sate plant n addition there wi me cele c 
deve opment te produce countermeas yuarding of all essential record for the project manayers in harge ‘ yor 
ure establishment of an alternate he vdquar Government project the 
Hut there 1 inother way ino which ter or the company; basic plans tor portance of which warrant } il 
chuihecriny rese inch ina le clopment } mt security ind | cICTCHS pians to ittentt« 


can be a very important factor in pre 


, , 
nine tor most efthorent industrial me [' , y helreved that tl on sé ' 














bilization mcd that + by providin In th modern nti t tion of the administration « " le 
stability. wiathi im industry, It 4s world, industrial preparedne lense activitve under one hea in 
4 particu ; Potent u ’ 
practicable to assume that we « " —_ : : important st orward, and w ce of 
for Wide It “ ndtust d 
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, ind know how tu 
i rhe wit incdust r 
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commany iiity to remat ompet im ti ( Va 
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Trends in Preparedness 


In today’s unsettled world at is mmportant for the United States 


‘lo preserve its task forces of frained technicians and te prevent 


the detervoration of production equipment through enforced idleness 


William |. Meinel 
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pressed metal spe iheations so that we 


could manutacture with the facilities 


available in our shops We accomplished 


this with savings in time and substan 


j 
tial Savings in cost 


It should be pointed out that our 


ce signers used standard parts wherever 


possible for each individual compo 


nent, as well as standard machine tools 


and established production methods 


They knew what was available and 


suitable to produce the finished prod 
uct so that it would meet the functional 
items 


requirements of the ordnance 


Little pital went into anything but 


pipes, Tixture ind expendable tools 


These were nearly all mass produc 
tion jobs We made approximately 
200,000 of the M63 gun mount at a 


price near $60. This was some eighty 


five or ninety per cent less than the 


Ma2A1 which it completely superseded 


N addition, we 


research ina development program 


carried on a sizable 


on rocket 
‘Tar to the 


launcher, 


launchers, ranging trom the 
Tgt 


nicknamed 


The big 6o-tube rocket 


‘Calliope,” which 


was mounted on the medium tank 


was desiyned by us, and prototypes 


were delivered in six weeks. Production 


of about 1,000 followed. The only artil 


lerytype rocket launcher which saw 


service in Korea was our wartime T66 
the last of which we built in 194 


No pecial produ thon machines were 


called tor in any of those de signs You 
may say these were simple jobs—they 
were. But they were made so by sim 


plified design pee ired to simpli 
hed production methods 
More 


current examples are jet 


Wartime 


practi al, 


chiyines ind mussiles 


CApericince rained by 
down-to-earth, « Xp rimental ce 


ind an 


Sivn cnyinecrs auy 
mented staff trained by these tech 
nicians enabled the company to assist 


in the development of low-cost methods 


of producing these new sheet-metal 


chyine bod 5 ind other subassemblic 


Some of these assemblies have " 


fantastic combination of strength and 


lightness yet are resistant to almost 
thermal 


high 


production on what, for the most part 


unbelievable physical and 


stresses They ire currently in 


is veneral purpose equipment 
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The the Government tor commercial use 


accept the assignment of a 


same manutacturing taciluty can 


great variety of Government machines are well de 


of tasks, both military and commercial. signed to protect both the taxpayer and 


The technique of cold extrusion of free enterprise. Any denial of this per 


steel, which we introduced and spear mission would be costly to the taxpayer 


headed in this country, is today in gen and would retard commercial develop 


eral acceptance and is a shining ex ment to the detriment of both indus 

umple of a development which will try and Government. 

serve the armed forces effectively and In these days when the specter of 

make possible improved production re global war haunts the world, it would 

ults on commercial items be disastrous for us as a nation t per 
This thought in particular | would mit the deterioration of production 


ment through idleness It 


like Wherever 


pos ible 


(50 


to emphasize equi 


~ 


business le iders should even more import int that We 


seek ernment production preserve those task forces of 


which most nearly parallels their d technicians and worker 


experience ind plant facilitie in national s« 


he alth 


that inhibits ful 


our urity 


the commercial field onom 





There are many instances in 


instituted sizable commercial use of Government-owned 


which organizations 


| { | 
programs not only completely oreign to pliant equipment when not in ise on 
| | , | f ( } , 
their je rsonnel but also unsuitable for POVETNMENT OOS 18, In MY Opinion, poor 


the facilities in thei ents the continued de 


work mm 6 


' 1 
veneral use on planning It pre 


' , 
ommercial result new clopment ¢ ommercial Know-how 


facilities were created to meet the emer which our leaders constantly declare t 

gency requirements of the Govern be of such extreme slue to our na 

ment. When the emergency was over, tional defense 

there was little or no cor ercial use I think all of us remember only too 

lor many ot the ot plants well some of the he irtbreak r eri 
Management has little interest ence e had 1 vinging into defense 

maintaining an ile plant ind many producti« , at the outset « World War 


of them were dismantled after World Il. | believe, too, that history record 
War II. Within a few years, when the that too lon, time elapsed before 
Linited State was called upon to play our Nation produ tive ipacities were 
i mayor part in Korea I Va found eared te the military need the 
necessary to build duplicate facility Korean situatior 
Should Uncle Sam find it nec iry We have ‘ e to realize the ital 
to tap us on the shoulder and ask us importance of prepares n times o 
to move in qui klv on ordnance re peace It has le ng been a conte tion of 
quirement we in do a more mine that our national defense ind 
outstanding job if most of our the preservation of our free-enterprise 
facilities and personne ire pre economy ould — be issisted tremer 
pared to direct their attention dously if st kpilis vere ract 1 < 
promptly to the Government's a wider basis than at present 
needs 
This will he po sible it we I would like to cit i if 


ge ee ight 


, 
exercise great care in the services we example our hipbuilding program 
most mmportant and vital arm of 


Nation ciclens 


times of national emergency hi 


undertake for the Government is a 


At this point | should like to suggest our 


to the tool industry that it avoid seck 


built qui kly 


While indu 


inv to limit the use otf Crovernment to be 


hinancee equipment to Government str performance u the 


work I teel strongly that such 1 prac past has been remarkable I thi re 
tice woul he i shortsighted }) nhT y spect, it he t ld he noted that the over 
from a sound busine ss viewpoint ind all cost ot laby ind materials toyether 
1 needless drain on public funds with the cost of trainee programs ce uld 
May | emphasize that | hel te c the he wreatly re luced it the manv stand 
regulations covering rent to be paid to ird components going into ship « 
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Struction were manutactured in pea 
tune when skilled labor is not only 
available but che iper and materials cost 
iCss. 

Those ot us who have served the 
Navy recognize that the nature ind 
location of a war determine the num 
DeCr and ty. ol si ps required We 
also understand that this cannot always 


be predeteri ined 


ATEVERTHELESS, | believe that 


there are many shi 


p components 
that are not only standard but which 
will perhaps always be required on a 


ship with little or no change in design, 
except as made necessary by mass pro 
duction 

Amon, mh items are doors, hatche 
manholes, scuttles, airports, and am 
munition (ready-service) lockers, et 

It is my understanding that the 
Navy Bureau of Ships has recently 
initiated a program of standardizing 
the existing ce sign of many compo 
nents and 1s considering in such design 
the interchanygeability of hardware as 
well as the economies to be achieved in 
line production 

At present there 1s no appreciable re 
serve immediately available that could 
be drawn upon to mect delivers re 
quired for replacements for the fleet. 
Nor. | im) told. are such reserve iVall 
able to expedite urrent or conte! plate 
new construction or conversions 


Peacetime tox k piling of these com 


ponents would help to accomplish the 
tollowinyg Maintenance of skil ind 
know-how: creation of a reasonable re 


serve of standard units 


livery: the use of materials readily 
available in peacetime but at a pre 


mium and usually under controls dur 


ing a national emergency; more rapid 
construction de pite late chanye 
greater stability of employment and 
the preservation of small industry 
These Variou suyyestiol ire pre 


sented not a new ideas bu with the 


firm belief that now ts the tume to 


arry forward these consideratior to 
their iy degree 
It is our ere belief that a need 
exists tor suct i Stock pilin proyram 
and that I i proyra vould tx n 
the interest of our national defense 
Dur W War Il America be 
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arr KNOW i re irscnal ¢ ic if y hope ita ul “ nec 
mocracy but we were able to rely or our great icader and Com ny 
our triends and allies to hold the kLuro Chiet, President kisenhower ‘ 
pean ec while we readicd r sup ent piea ‘ wihening « M 
ort mhiotr loday ou caders t tual Security I't im. Speaks “el 
stl ‘ have ha cad i ila re Lo f \ th, thy Pre i 
that we are all ore tha nclined to isked private industry to yon with 
heed their warning tree peoples of the world to assist Uh 
Today the detense | c¢ ot the ire< in burldu y them j ite mad | 
world I ti il } ror oniv now it | bye ve i i we i 1 
nust De ia cd a } ¢ pped for mn 1 to mm ect t of parti 
tant clio! It ha wc! munted « ortance in Ut craueve opm i i 
recently that if our European partner t Asia which a f ot the Ce 
ire to have ae r invwhere cal t voke 1} pl i I t i i 
the tremendous quantities ecded 1 tance, the tance wl hustria 
modert Wartare ther we t have cadet i ‘ le 1 ther i 
production rolling in Europe icthinite new t ] busts pore 
The last war showed that heavy pre parecdne It irtake ‘ thw ‘ i 
ductior ( ent cally Nard to Ww i mw 1 t entia th 
knock out lransportats muct pres ity ‘ tional se 
more easily disrupt 1 Wath « y atew rity the a ip 
new typ mom lock } lurope if We in \ r i ic] \ 
harbors in tx mace iscicess qui kly achieved vreat itistaction ( } 
ind easily mestic a | hments, Perhay 
¢ expressed r ! reat i ction 1 t 
\ ret pro ul i the i | ! ent i 
ilitne roll ake on a " ile 
itevic loca At Hleint ve have had ‘ 
he ree na periem mm trai my imc] wort vill 
yet them to burops in tect ial ind worker Wi 
taining and have been hapy rewarded wh we 
in operation shared our } Vy how with the ni 
and permanent in nature Thus we are people We tand ready t wt re « 
told, is of immediate portance t We ugyvest thi i i ontributior 
The strenyth of th ree natwr " tor other ti ikc 1 thre preservaliol 
iso our strength and perhap the one ! peace and security 
hope int disturbed globe that might If present-da American re 
estal hoa tu ise lor peace I know i hold to the wil esome pr ple 
that | do not have to dwell here on the which ha ale tron the ple 
ist 1 mortar a] nal tria eve ‘ cpt ft do i traivhtlor if 
opment mea te iis! i tand ‘ b ' rs ‘ vill ‘ ie 
irds and tl ita Va v1 nh tl macit f tot f hibwor th 
provice wa t the } | 0 ve i Kee I tf } always t 
1O% i] Warta of the Kre i tre er Ame 1 and a better ‘ 1, 





Industry must be ready to mass produce arms and ammunition 


Army 


photo 




















Mo nl th by Mv on th ° Highlights of the National Defense 











R.O.T.C. in Science 


Dr, Arthur Flemming, director of the 
Mobil: 


that a sci 


United States Office of Detense 


zation, recently announced 
entific and enyineering Reserve Othcers 
Training Corps to help conserve the 
technical talent on college campuses 1s 
under consideration by the Department 


of Detense. 


The new program, Dr Flemming 


said, would mean that a student 
who had aptitude and ability in 
the science and engineering fields 
would get additional training 
through military service. Instead of 
having his career broken by enter 
ing the Army he would continue 
arith his 


work 


screnufic or engineering 


“We would be utilizing his talent in 


that irea, not only while he is in col 
le ye but after he leaves and goes into 
Flemming ce 


military service,” Dr 


clared, “It would also provide him with 
the additional financial help that he 
would get by being a member of the 


R.O.T A 


Dr. Flemming explained that under 


this proposed program it would be pos 
sible for a student to go into an arsenal 
or laboratory after he had completed 
his college work. In a sense the pro 
vram would be comparable to what is 
now being done to train doctors and 
dentists on the college level. 

We think the Flemming plan has 
the national short 


merit. First of all, 


age of engineers is growing even 


more acute, The I ngineering Manpower 


24,000, 


Commission estimates the 1955 


tion to the talent supply at 
Against this, it calculates the total 1955 
need for new engineers, military and 
civilian, at between 45,000 and 70,000, 
This alone indicates a shortage of at 
least 20,000 and 


engineers perhaps 


twice as many. 
Furthermore, the experts tell us that 

many engineers are being wasted in 

nontechnical Army jobs. Some of the 
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eighty engineers drafted trom one orl 


ompany refinery in the past year are 
now GI clerks and typists 
All friends of the Army R.O.TA 


are distressed by the turn of events in 


that category. Ordnance units of the 
R.O.T.C. are being closed down out 
rageously. Soon there will be none left 


And this at 


1 time when there should be more Ord 


in our schools and colle ges. 


nance units 


In an age of pecialization and 


when some military leaders refuse 


to see the light, there seems to be 


no other alternative but to train 


pecialists 
Flem 


a sufficient number of 
along some such lines as Dr 


ming suggests 


While we 


the Russians are 


are debating the problem 
out 
And 


the Reds are expected to increase the 


already turning 


over 50,000 New engineers a year 


figure. Better wake up, America! 


The Importance of Nike 


The Army, always a vigorous cham 
Nike 


is encountering public relations 


pion of the antiaircraft guided 


missile, 
level be 


dithculties at the community 


cause sore people do not want what 


they consider a dangerous weapon in 


their back yards 


Gen R R He ndrix 


commands the vital antiaircraft de 


Brig who 


lenses of H ashineton recently as 


serted that “Nike 1s capable of out 
maneuvering and destroying any 
type aircraft presently known and 


foreseeable for the immediate fu 


fure 


Nike 


an ever-present danger to 


He denied categorically that 
constitutes 
civilian communities, 

“The Nike site is not danyerous,”” he 
said, “but is as safe as a gas station, as 
important to security, and as much a 
part of the local community as the police 
and fire departments.’ 

The 


Ssalecty 


Army continually emphasizes 


precautions in moving the 20 


iles and boosters weigh 


lool-iong mi 


ing over a ton trom reeniorced-concret 


storage facilities twenty-four feet un 
derground to launching racks for use 


ivainst enemy aircralt 
Nike 


cratt 


is effective against modern air 


ind 1s a reliable weapon to help 


defend our cities and strategic area 


against the potential holocaust of mod 


war. Its range would not result j 


ern 


hits directly over target 


reas 


General Hendrix expressed the hope 
that the public, once made aware of 
the importance of Nike to national se 


curity, would be more inclined to co 


operate in the expanding antiaircratt 
defense program 


The Army ts very 


the impact on communities of installing 


much aware o 


this new weapon in their back yards 


General Hendrix said. “In acquiring 
Nike = site ind, later on, after your 
soldiers oc« upy these sites, we are most 


anxious to intergrate ourselves in the 


community's daily life with the mini 
mum ol inconvenience to the people of 
that area 
“In short,” General Hendrix asserted, 
“we want to be good neighbors and we 
community 


hope the will think of us 


in that light. 


1 Nike ile 
Total cost for each Nike in 


OCCU Plt about fifty 


acres 


stallation 1s about a million dollar 


luthorized streneth for each Nike 


hatter, 6 officers, 2 warrant of 
heer ind 101 enlisted men 
Practice hrings do not occur at the 
Nike sites but are held once a vear for 
all battery crews in the Fort Bliss. White 
Sands area As an additional safety 
measure the Army has developed a 
booster that will disintegrate in the air 
If you have Nikes for neiehbor: give 
the officers and men a helping hand 
They are friendly—not hostile—Nike 


Navy Nuclear Power School 
Navy will train 


ofhcers and enlisted men in the basic 


Early next ve ur the 


theory of nu 


lear power 
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jon, Cu They w be needed in the 
Na y i i car-(« eT ‘ 
rat 
vrai 


Student will first attend a isk 


ucicar-Ppowe ‘ « tr th 
There ifter cw rt ‘ WN cet ry 
$y ontl Lx omplets the 
Das ours t ient A be reassi cad 
to the appr riate ind prototyyt re 
actor for practical operator training 


The Na sisting programs af 
ldah / Idah ind West Mua 
for \ y mii adrau ni ‘ ’ 
mer ft ‘ie judiificd “iL i“ 
ven, 7) i ri ”? a rie C uy 


\t prese the plant 
training olhieer ind e1 ted en as re 
placeme t or the Nauru ind Se 
Wor I rw Sor ot those now i 
signed to existing trainit ours Wi 
he reassiyned a tall member le 
sently plat 


ing Unit 


type reactors and t the | S. Na 
Submarine Scho 

In another move to broad 

lear power program, Navy Secretary 


Charl S Thomas recently directed 


that a coms nding officer be a ed 


plants 


The mi ( moth otheet A “ 
to provide training of naval pers me 
nm the operator ma sinite i C4 
nucicear powcr’ | int rnd te ri ! 


personnel to operate the land prototype 


reactors 


Ready Resources 


Victory ina crye \ nt we 
lepend on how caretully wv onserved 
our national res ree 

This prediction wa cle May 
Gen, Roger Browne, ind th 


tor tor 9 ' ta eacer 
[hey are a lensed vers the 
mont ( ‘ it the olle 
ind have bec vell rece 1 by | 
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(,00d weathe lr, 


coupled with the skill 
of the marksmen and range personne! 


made the tournament move smoothly 


ind established it firmly as a popular 


mnual event 

Following the tournament a banquet 
was he ld for the purposes of prese ntiny 
awards to pistol and rifle champions 
made to the top twe 


Awards were 


teams in the pistol phase and the top 
three tears in the rifle phase 
The 


(sen J lL. 


eral of Aberdeen Proving Ground 


iwards were pre sented by May 


Holm in, comm inding yen 


Staggering Losses 


Sy June goth the Armed Forces had 
lost four out of every ten enlisted men 
who were on active duty at the start 
of the current fiscal year 


fecording to Defense Department 
estimates, the go per cent loss will 


represent more than 1.1 million 


enlisted men 


reenlistment rate tor 


Regulars in the 


over ill 
fiscal year 
half 


the average level of fiscal years 1950 to 


first half of 


1955 was 24 per cent—less than 


1953. The Defense Department stated 


that the major factor accounting for 


the high turnover rate was that few 
first-term personne! signed up for se 
ond tours of duty 


While 


closing months of 1954 revealed some 


preliminary reports lor the 


improvement in reénlistments for Regu 
Army 


Department officials said that it ts too 


lars, particularly in the Defense 


early to measure the effect of the re 


( nlistment honiis 


Although all services have been faced 


with the problem of high turnover 
rates during the past few years, Varia 
tions m terms of service tor new per 
sonnel in each service account for the 


differences in repl 


placement cycles which 


followed sthe large input of enlisted 


men during fiscal year 1951 

It 1s expected that the new pay bal 
yranting eight to fifteen per cent in 
creases, will do much to cut down the 
high turnover rate 
this lack of in 


It is serious business 


terest by young Americans in the mili 


tary service as a career. Could it be a 


syn ol growing soltness 
Whatever there 1s vdded 


the cause 
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round lor concern about the way 


trained career forced to 


W hile 


mcn a4 retire 


at the very heig) t of their usel 


ness ind their repiace 


ve rie 
sun } 


ents irc not st on, bk wa 


by itiy 


holding on longer to the expert 


Underwater Device 


I he Department ot Detense and the 


\tomu 


recently that 


Energy Commission announced 
the underwater explosior 
of a small nuclear device in the Eastern 
’ ' 
has wen successiully 


Task 


vernment yave 


Pacitn (Ocean 


ompleted by Force * 


Vhe 


said 


(jo no details and 


no further innouncement will he 


made concerning the military results of 


the experiment 


May 
the Defense Depart 


In announcing the test on 


oth 


hou cuer 


ment stated it was designed to help 


perfect a defense against subma 


rine attack 


Our Navy has decided to step up it 


itomic submarine construction program 


Nacvint 


I success of the 


Robe rth. ¢ 


vecause of the 
Adm 
a joint Congressional subcommittee that 
Nautitus has 
yond all expectations 


Navy 


irney testified betore 


the pro ed sstul be 


succe 


1 
will revise its budvet estimates 
for next year to include four atom 
submarines instead of three and now 


plans eight atomic submarines in al 


It will cut its request for con entional 


submarines next vear from five to four 
| 


The underwater blast. ac 
May 


no health hazard to mau land or isl 


the ath iInnouncement 


inhabitants or consumer 


Ixperts surmised that the weapon 


i cle Vice that could hye dropped or 
l into the sca ind exploded if 


} 
iredl deptl 


torpedo cle th 


hire i de 


Whether it was a guided 


missile harge mine, or 


bomb was not ise le 





Tests at Yucca Flat 


Nuclear 
\ eyas, 


weapon testing near la 
Nev., is providing 
the 


j™ rsonne! 


} | 
iluable op 


portunities for indoctrination of 


military 


As many soldiers, sailors, Marine 
ind airmen as possible are ordered to 
VY uce i Flat to witness thy spectacular 


power ol lear explosion 


This 


rhthe 


rys ve hologi i 


important to military personnel 


custom thet to the isc) 6«Of 6 6muclear 


weapons. Experts maintain that the gen 


eral awe in which these fearsome weap 





ons are held could be a « 


hological tactor on the battlefield with 
out previo familiarization training 

\ tliitary§ observers ire viven i 
hance to see for themselves that nu 
lear weapons are not “absolut in 


power: 


It has been found by direct personal 


expericonce that earth and steel pro 


vide good protection against blast 
heat, and radioactivity, even close 
10 the explosion 
‘ ' 
Volunteer OCCUDY trenches only a 
few thousand yards from the explosion 
4 


Yet they have tound ample protectior 


/ et dee] 


bulk 


recntorced trenches six { 


Farther back, at yards, the 


of military observers are protected by 


{foot trenches recentor ed with sand 
vay 

Lhe Army aiso testing i vreat 
iricty Of equit ent ind Vveapot CX 
wmosed to! ear blast. And tor the first 
time ’ ear testing men will actu 
illy be in tank exposed to nuclear 
blast 


unmanned M-48 tanks have 


urvived rx previous nuclear blast 
and are still in good running con 
wn0n 

is now thought that armor, be 


iuse of the protection yivel to soldiers 


and parti if because of its mobility 
ind pa ity of exploiting rapidly the 
shock effect of nuclear we pon wil 
i of tre endous mportance ny 
nuciear Var whic yround troops 


Burney 


Jr nm an article Armor for Atom 
War whict iy ured in the May 
June 19 issue of Orponance. stated 
For mamu eflectiveness, tactical 
itomic weapon: should be used in close 
oordination with vround torces. Our 
combat units must remain tar enouyg! 
trom ground zero to avoid triendly ca 


ualties but ust re ich the taryvet area a 


soon a possible ifter the detonation 
Only higt y obile torces in proper 
exploit the use of at weapot 
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Our 





yovernment Arsenals 


An Editorial 


HE Commission on Organization of the Executive wtory vy conflict vhict ! t Stat 1 
Branch of the Government, headed by tormer Pre olve 
dent Hoover 1s urrently Making recon i lati I} tral ! ‘ private int | 
lor economy ind ethcrency 1 ypovernmenta operat ‘ ow-how epended ullt ite irsenal a 
which, if put into effect and properly implemented, would Klory pers el. They are that i pol patriotic a 
save billions of dollars of taxpaver voney and strengther ledicat cl ! mitor i iT vho, regaradle 
the entire economic structure of the Nation t personal financial sacrifice | can peacetinn 
The Hoover Commission scCh y to prevent waste a } year whet nanutlacturiny « et ‘ our ma peacet 
dupiication, to lower operating and maintenance costs, t Army, Navy, and Aur Force were tew a ir betwe never 
ichieve accurate determinations of requirements and, wher hele remained true to their prote ona allas lhev kept 
ever possible to take yovernment out of costly and unneces ilive the art ol bunts i ut ‘ i passed ¢ t 
sary competition with private industry American industry ia lesperate | the tl 
The Commission believes that ts recommendations ! ski ind techniques that were tia ire t 
adopted ould save the United State wore than §$ million the land-sea-air armament ot ¢ ( ‘ ( ma " 
of its annual $2 billion transportation bill and more than Their availability in two World W , inotl 
$340,01 ron 1 vear in Federal food and clothing bi ind perhaps a final opportunity " ) better ‘ 
When the twenty-odd task torce et up by the Hoover operative, and more peacel world 
Commission to study and recommend streamlined | tion 
of the Federal Government complete all their reco enda |> the postwar era our arsena md pun tor have 
tions, the estimated savings to the American taxpayer would ontinued to serve as tra | or ¢ ie ar off 
he $6 billion ind vdditue the Treasury ol } recapture i ind tor our Reserve off ve tive ire i | tor 
inother $ ‘ now spent on services that private ind ri ern ‘ ative duty 
try, rather than government, could provide Durt the tretiul and unea cars ¢ ocalled peace f 
IL he Lioo er (lomn on Ww domy a remart il rine op irs i ind j wtorn mlctit | cf t! 
in carefully scrutinizing the titudinous operations ol ence ot at iment i facture, have wrried of Tat typ 
the many bureaus and departments of our Federal G ‘ orward looku ent iret vor Ui tat 
nent whet the wyre ite onstitute the 1 est a the r ! il wath ‘ ite " ty ‘ t« vilitar 1p 
ost complicated business in the world today. Those who are pos 
rth iting in the iluable and constructive wort the ur arsenals and ordnance plants have ecn a ! ‘ 
(Lom ( ire en ¢ the | hest compete ¢ a te " F { stre th P , } , } , 
rity ind thet estiot ind recor endatior ire tl enyayed 
fruit of objective a 1 painstaku urve im ana ( tt ! th eld. Ma ‘ 
Althoug! of the Hoover Commission report re uni ind tabricat ket to the Ame , 
ritical « rrent operating procedure ind right o—tl tn Yury the Re t ' 
Cor ( r the ivvest wr u rilx t« i ré ‘ i cepa } Ket i 1 cothe } i r Alte tl i 
that I rit pair ever so sight the bilitar etlectivemne ( re iuthor 1 the ta ‘ il " 
or the reserve trenyth of the Dey irt ent « 1 V ‘ 1} if held The if or total pr ! t ire t 
Commussi f Vise " es that our arsena , the advent the rid rie ( 
ctor is Operated er the ca ‘ r Ar i 1 Na iW i if 
ire unique naracte il The ( i I i W ate ct Ars Va " Ira KI 
enterprise t the ilue to the Nat ! eace and i ena 5 ind W I 416. | } 
inca ( Arse il had wt f Va ™ 
The primar ( thes i establist ent to Kee] ricat Ars i Ne . \A ! 
the art of or i lesign ar ly | t ilive whe ite Na Yard became a wtor ~ 
“ eti r cn ut Va tant pl | Cv { { ‘ 
" (he t Ord ‘ \ | hye 
(pRPNANCI lesign and manufacture is one of the most emorahle word 
highly ‘ mized prot < the vorid t Vr he ‘ ire tre ‘ art 
ite 1 } tr ‘ vith t ‘ i i ] wtor r A i ‘ ! ‘ 
how ‘ } have i i } } car ‘ ] b t . 
Vvcoapot ! tion ft it Ver entia t I hve j hor ti | 
orld War II. Ordnance of the future w © essential to =A , 











For Atomic Researeh 





The views above show the Army package power reactor designed by American Locomotive Company for the AEC. It will be 
erected at Fort Belvoir, Va., and completed in about three years. The sketch below shows the first nuclear reactor for private 
industrial atomic research being designed and built for Armour Research Foundation, Chicago, by North American Aviation, Inc 
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Philadelphia Post Tours River and wee Se | 
Holds Meeting Aboard Steamboat 
for their annual meet- status of conv YANKEE POST VISITS 


CAMBRIDGE RESEARCH CENTER 
AND HOLDS DINNER MEETING 





a A 


Shown above, left to right, are members of the San Francisco Post's committee which made arrangements for the 37th Annual 
A.0O.A. Meeting in May: A. B. Layton, J. M. Hait, James Moulton. Kear Adm. H. A. Carlisle, A. Ho Browner, Herman ID. Nichols 
B. C. Heacock, Col. J. M. Stark, Post President L. S. Fletcher, F) Bo Whitman, W. EF. Waste, C. EF. Root. Fo Ro Peterson. Lieut 
Gen. LeRoy Lutes. Ma (,en. I ( Ames, and J. H. Patrick. The rev met at the Pack ts mn ¢ ib n Sen France 
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Association Affairs 


Posts and Chapters 





Maj. Gen. J. V. Crabb Tells Quad Cities- 


lowa Post about Continental Air Defense 


The spring mecting of the ) jad (ith re letit Clay |} Mourr vice-pre 
wa Post wa illed 1 ordet the letit 1 lor | Meve ecretary 
resident, | Mumford, following a 

nner serve n the Rock Island Arsena The principa peake Maj. Gen 
j t Restaurant o ril 22nd Crabb, ¢ ( tr t 

M Mumfor troduce { ! ! ‘ ( t 
(yr, commandant at Kock Island rs Te | 

ed + her and ired seneral Crahi P r 

en thin t if i uld cont dete | i 

« of help i 0 wtivitic ea ting out that it w 1 joint 

Phe mayor wid civil-defense director effort of the Army, Navy, and Air Force 
ot the Quad ( itv area who attended i ‘ hia opulati He ted that 
thi ectng were also witroduce the defense of t counts 
icknowledgment 1 it i i iva ible ‘ ‘ ce 
vhich had been presented to the Post | sin that any fute . trike thes 
the Reserve Officer Association of Rock 

ud County and Davenport for iu! f efense of t continent it 
ticipation my othe winual sbservanece t ri bot { it 
National Defense Week, 1954 and 19 ind Canada, and presently consists of 

The new officer for 19 1956 ! i rk ¢ 1 extending the 
troduced from the floor by the hairmal ! t vulnerable area emented by a 
| the nominating committe (,eorge 1V in ground observer cor] reporting 
Lhimeyer, as follow Maurice A. kraher to central air base 





Rear Adm. F. S. Withington Addresses 
Meeting of the Capital Cities Post 


The Capital Cities Post annual meeting retary-lTreasurer P. FF. Big . 
took place on Thursday April Zist, at ctor will be Prof \ \ kK Booth, 
the bulison Club, Schenectady, N. Y. Post I Webster, and k. M rt 
I've ent karl DD. Rhodes of F. C. Huyeh Vice Adm. W Kitt i former 
and T] ypened the meeting by receiving Post pre lent ntroduced t vest of 
he reports of the chairmen of the variou honor and speaker for the oce Rear 
tanding committer were ill cor ! | Wit t ( et 1 the 
nended for ther outstanding accomplish Navy Bureau of Ordnane Ad \ 
ment in promoting the interests of the nyteo liscussed = the peratio f 1 
Post throughout the year urea vhat he and |} tall a trying 

He announced the results of the recent t cco I uid A tiat bemg dorn 
election in which W ( Klean, General air \dmuiral ummed } " 
blectru Company a elected pre | t f keepng the Navy ahead of our poten 
Other ofheer ure =~“Vice-Presidents Col i rine ind it ! 
Ik. S. Mathew and | B. Doherty e i ber re 





Shown above at the Capital Cities Post meeting are, left to right: Capt. J. M. P 
Wright, A.O.A,. staff; Vice Adm. W. A. Kitts, 3rd, a past president; W. C. Elean 
president-elect; Kear Adm. F. S$. Withington, Chief, Navy Bureau of Ordnance; 
EK. D. Rhodes, retiring president; and John Wyld, Post publicity chairman. 


“MI 
Nm 


DR. T. A. BOYD ADDRESSES 


ABERDEEN POST MEETING 
I ‘ I Grou | 
On unde f Ha 
Juppst | lent 
Phe 1est ‘ f the « g, D 
SS i consulta t (y 
M ot Rese bn ‘ add 
t irct i ‘ i 
‘ et lust He 
t il \ c i T ‘ ire 
rKeT « 
ct f 
lores t erto tria ice 
His ta t cleat to the serion 
etiwac ? ? the wre t 
ft ecring f 


$ not expal ded 


e AT CLEVELAND \ specia unc! 
! t 1 Tu 
Pty cor i ‘ 
f Cle u Or ‘ Distru ( 
(,. ldunea t 500 member f the 
{ veland thered wit ther ¢ ri 
theta Hote sta gre 
( Du i Va ‘ med | 
| is | | t vice-pre r f Re 
} ‘ ( orati and lirect 
f the | t. A. |. Weatherhead. | Post 
lent ind | Ira eT 
| t re lent, was cha i t the 
meet 
| ( B. Medar f of ‘ 
| lust Div t rite | ‘ 
( et t Ordnance the ri ] 
CAKECT lic ext atu ‘ 
t t ra 


PHILADELPHIA POST OPENS 
CHAPTER AT LEHIGH lt 


The Le ersit ( te f+ 
Py i iu it 
April loth a kard Lal 
universit Bet i 
alert und tK L tat 
t lent ! r cia 
igh’s O R.O.T.C. Unit 
ind und ke ! 
elected ( lent. Ca alter 
1. Be tt 
Ma Wa r. % bic ‘ 0 
mee iT t ta .£ 
eet } \ H ‘ 
4 . | ’ — +} | ] } 1 
t } t ly and to t t 
the f ¢ A.OLA ul “ t it 
eat ‘ ! He the 
resent t ¢ ‘ te t ( let | 
ett 
\ pitvc ? 4 { ipt 
re le ( | Ve 
t cot i t \ 
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pare uP ewer Puget Sound Post Inspects Air Defense 
PP gp ge agpaane at McChord Air Force Base, Washington 











) oe \l | 
- i 
(jr ; | i it 
cs ) . 
\f P 
7 ae 
( 
" 
Caretu ‘ t 
e@ AT SHREVEPORT The Louisiana ne were in eviden ' day j 
l, Liv ‘ \ 
«lat | Ma , lef ected th 
even ( Clu ( . f { 
ile i } if ' { ’ | 
nher \ { 
n y ©) ( f 
On May 10 ' res 
e PP ] 
le thi i { f | ted at 5 
i t ! ! tac 
na () ] | 
Da Zu i ( woratn t ,} | 
mient |’ | < a 
fon Wf fet 
hy ; | 
H } { 
MILWAUKEE POST MEMBERS a ry 
VISIT CHAIN BELT PLANT ) WoW 
A large contingent of A.O.A. member rave { 
aT e Milwaukee Post and othe mart é rdet t | f Post ! 
tt r | ( 
Belt ¢ () ] ‘ 
>, " , ’ 
! 1-t 


ve ticct sine the Korean wan tent Ambassador Patterson Speaks at 


gage et deg Luncheon of the Washington Post 





Shown above inspecting 105-mm. how 
itzers are, left to right: L. S. Stangel 
O. W. Carpenter, and L. B. McKnight 
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Charter Awarded Albuquerque Chapter 
of Rocky Mountain Post, A.O.A. 


The officers and director f the Albu P. J. Hansen, R. H. Watk ind L. E 

juerque Chapter of the Rocky Mountair wig (,enet te t Wa 
t t at f : resented wit ‘ () and 
tland Air Force Base Officers’ i¢ by the Chapter « 
eT i ‘y eri t irt i } 

pres¢ OT G H YO? and tra fe ¢ e Ord 
' " ¢ " " P Jepartment t du 
member { the Ciatio ce October ‘ 
1] 92 He Wit cco umed | i r und later ¢ unded the Hawa 





(ren, (; H 
Adm. W. W 


Albuquerque Chapter as 
Begg 


Stewart, center, presents charter to the 


rig 


Kear Juvenal, left, P. J, Hansen, Chapter Chairman Col. C. FP. H 


K. H. Watkins, and L, EF. Snodgrass, right, secretary-treasurer of the Chapter, look on 
m, Col ¢ ] tewart leput con ) ) and ‘ Ar 
mander of the Air Fores ecial W ipo yur i mig eat it ervice 
( eriter ‘ is graduated fr | 

Col. Charle | H. Begg, Chapt t ( eg thee f ‘ 
hairman. received the charter i cere ' f r 
mony witnessed by Rear Adm A. I rmy War ¢ ege before et | fror 
Uehlinger, Rear Adn WwW. W Juvena lut 1942 





St. Louis Post Hears General McCorkle 
Tell Members about Guided Missiles 


Nearly 400 members of the t Lowi Codd xecutive vice-president of the 
Post assembled at the Jefferson Hotel i \ Clatiwn erved as toastmast 
St. Louis on the evening of March 23rd | follo ‘ pecial guest 4 ere 
to hear an addre on guided mi le by eated at the peakers’ table were ntro 
trie (ren. Charle M. MeCorkle, Deput iced Wallace A. Morse. executive a 
\ tant Chief of Staff United States tant st. Lou (Ordnance istrict, and 
\ir Force. It was an enthusiastic assem i Post director Lieut. Col. Gilet | 
bly ifieant of the traditional ties in Hart executive heer st. | ! ny 
the area between science, industry, and the ce District Hen ( M 
mulitary resident | er lect ( 

The Post wa founded twetty-sey ind a Post director M | Peter 
year uo by the late Col. Harry Scullin re lent. Carter Carburetor Corporat 
president of the Seullin Steel Company 1 vice re lent of tl I’ \ ‘ 
ind for many vears chief of the St. Lowi | Hartford chief technica <luct 
Ordnance District thee t. Louw \ir Pree 

General McCorkle vddre vas illu t t. a treasuret { the t WM 
trated with moving pictures and described \ t lent f Lacled t ( 
ome of the complex operations required many, and a Post director 
in the assembly of gunded missile \ Vineent | | 

Col, William P. Gatley, president of I ipp-M ure Cor 
he Post, presided at the dinner, Col. Leo bische pre lent, | ve \f ( 


( Pau 
f ola I I ‘ 
; 
ent ) | ri 
Or ‘ 
‘ t I I 
' ' ¢ ( ’ 
PP ‘ 
( 
| \f 
\ 
f temas 
( M 
M } , i 
f P 
‘y 
berg Manufacturing Company, Milwaukee 
’ , Mct 
busine 
it I { 
‘ if g year 
MAJ. WINSTON R. FROST WINS 


ALDEN ESSAY AWARD PRIZI 


Ma \ ! It t 
( () lu 
(dy j t { 
} t hee i ince 
e ft entry 
, ( - 
i | () 
( ( { } 


[wo-year Period o 





~ % 
<& >» 





Brig. Gen. RK. G. Butler, head of the 
Ordnance Ammunition Command, con 
gratulates Maj. W. R. Frost, winner of 
the Alden Scholarship Essay Contest 
r i { | Ald {) 
‘ : ' . 
} { 
he four | taurne ” ' f 
‘ Os ‘ 
| ‘ 
| 
‘ 
; 
resid 
‘ f 2 
{ + 
(, V P < / 
1954 to Mare 19 
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Association Affairs Divisions and Committees 


Hon. Charles C. Finucane Addresses her are mphrysyrent 
New York Post’s Annual Dinner Meeting  * \“ «vee 











i f \ Wa ie f { 
and cip ‘ i 
la if \ ‘ () ; . tn 
. H Shera . M 
Y ( ‘ rt f \l ( | | ( ! 
ear Oo ‘ er t | | ( 
ndance t et t Ira il | ( iy ' 
m hi appearance bef iu f ( ‘ : oils 
e Ameri Ordnance Associatior the Associatio \ t <4 PIR T LN a e 
Mai. Gen. Ruseell L. Maxwe Presi aes seins f\ C MORE THAN 300 MEMBERS OI 
eet ol 4 ‘oe = ale er - to : mint THE LOS ANGELES POST 
cinta, iit, MMe | in i ‘ : the M VISIT THE NAVAL ORDNANCI 
, p Ws Nebe cai TEST STATION, INYOKERN 
tor of tl I " " f ‘ 1 '?) TT { | 
Meetu i ( i | ) 
Secreta ke “ ‘ beer leputy ¢ e! | ( 
if refer e to cur : ( ! 
ent © u ! t f " ! test 
‘ f ( i l ‘ tl 
t ! lusts It i ! tt 
t ‘ I ” } I 
f ar " luction 4 { A ‘ ! ! ket f 
f terms to the achieve ( ind aerial d rations. and ! 
t 1 t Ordnance ” Y ‘) i 1 it 
e furtl ‘ f lustria reasure f the ew York Post 
| t { | bw 
’ . . ’ ° 
Large Contingent of Florida Post 
x . i : track 
Meets at Eglin Air Force Base v0 © We bes wspection wip. & 
Ihe head of tl I eering TT) ' 
The Florida Post had its largest tur: His talk was f ed} ARM taf ' 1 ¢ 1, , 
out of the season on March 21st wit fils ( ¢ David RB ¥ ' 
ri 1 and ‘ ( j fr 
t I ft } Ry Y= { 
Clul P ‘ mo Mele 
I ' t u ‘ : 
guest whe cluded ¢ ( ( 
enter a ( Mark Duffy, | f ( {; 
Head Resear e- 
ment ¢ He (if i] ( 
atic ( 1 ' ‘ 
} \ t | Reach 
‘ ' { ' 
istmast . 
Ma \\ , 
‘ f ARDC f f 
(x 
1) ( 
fly eas f ten 
He ! ed | ear ind I 
dev 
ici 
t-da rceraft Maj. Gen. John W. Sessums, Jr. 
July-August 1955 9 











Association Affairs Necrology 





Col. Charles Deere Wiman, Long a Pent , ’ 
Director of A.O.A., Dies at Tucson" | 


e COL, CHARLES DEERE WIMAN, He v he deey ! ‘ 
director ft eri () ce eagu the boar f ector f the e WILLIAM BAUMBECK, { 





Miatho i re nt 1 oars {) t r if | 
Cot ul la ju t i t Isla ( i 
lied at Tucso Mia » 19 M i] ) 
He i et i et | 4-ye r irmed i fort flue r 
ial tor of the {) ! rT e had t ff. 
cen an active member for many yeas e QUINCY BENT, retir ce-presi- for t 
He us widely known thro ut the ont of the Rethichem Stee! Comne asel Ar f Davenport. Towa. Mr 
Ordnance fraternity and wiustry for |} i charter member f the f ‘ Oy Baumbec mor ‘ tr ‘ (x 
alnlity, weniality md leader if ce ithe died at ‘ ‘ mal H ‘ e ft 
\ great gt Ison of the founder of Bethlehe Pa. on May 19 tior 1896 1 ent the s« ce of 
Deere & Company, Colonel Wiman be , na 1 leader fy in 1904 a t Yur t } 
came president of the ryanization m tee lustry he vas closely entified Wor 
1929. Hle was a native of New York, a vit wdnance progre for mor t the turret lathe d rtment of the ar 
wraduate of the hetheld crontitye chun fiy e P He hewa is Caree at the i lu 
of Yale | iversity id a irdent achit ethle ' teelton lant OO] artille 
Tr He served as a 2 eute ! { uate of Williams College, M1 I t e bec e supe 
’ i | ' ‘ tendent ? t i tin i 
" ter int nent t i { t 
. « arse 
| f W Va He became general supet 
te titvete t | 1927¢ 
1 Wa r " " | 1 ‘ ce < 
{ t ur ( 1 
VV u deve ‘ { v ent 
f t to t “iuct t Inia 
t | rd. | In 194 Mr. Baumbect ( t 
f e Ar cient f 
, ( cept t est t 
t at \ ! t t H 
t ecretary f Va 
f t M ! } it 
P f ce to the cer Iirdnance D< ’ 
| ment 1? t 
taught ‘ 
and rod ‘ 
| lr suc} lee ist fluence it s 
sf ; ‘ ¢ } | ud ’ i 
Col, Charles D. Wiman diet an hei 46 60 1 elke, > P est in American ord 
captain during the First Vi rid War and He ‘ te « hn ! Pitt nance 
it colonel m «othe iff of Lueut (sen burg! Post a othe \ ri Ordnan 
Levin H. Campbell, Jr., Chief of Ord- Association and a member of the ry © WILLIAM A. ROBERTS, president of 
nance of the Art m World War I hoard f the “ttshurel Ar () ‘ the Aly ( os Manufacturi ( . 
Kno tor part it cen I) trict i t 1 
uling race Colonel Wiima r mmpeted He first became iSsox ted t tiv Post \ nee 7 t 
1947 and 1949 im the trat Pacihe race con throug! wie 1 it 1ece I died at Mil ke Apr 12, 19 He uc] 
from | \ cles t Honolulu the | 1 Booth Cor i \ t er i ft ‘ 
\ 1 | ft (ua Cit va 2) 1899. after luat ! 195] ft Ord 
Post of the Ord ce A Crit { el the | it ‘ 1 the ¢ ‘ f 
Wi , ‘ ; rt tter ‘ \ Ncren + { ela { ‘ 
related to the dustr ta aff f { format ! t A \ { it + oly 
Mol T1t., the vwiquarter ! col Mr Gard rt i t ( , the 
pany ale er. He w t t ' f ' ; 
He is lentified th the hoard of ct 191] é the « 44 
Roch Island Arsenal here < i i re lent 1928 ! ‘ t enera ] > ort ; 1 the 
frequent visitor He i ilso a chrector manag ! ! 1929, the t thn Viren t ' in Schools and ¢ 
of the Continental Illinois National | } othe ! resident ml gener ! i ue \ t t \ \ | 
md Trust Company the Chicago Rock }O4 wud t the ¢ ur tt il t Hele t t the 
Island Pacife Railroad. the Hilt Hote board { lirect 1 ft t inal rat \lk Hf et nterest 
(ort t wid | tection Mutual Lif 1982 thor 
Insurance Company Mr. Gard ! t 
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Ere HOUR 


LAP 
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JUOUS EROACHING 


at 100 
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efficiency 


on 


MACHINE 


Speed of machine conveyor chains 


30 feet 
per min 


TEN 


FIXTURES 


FIFTEEN 
FIXTURES 


TWENTY 


FIXTURES 


720 
1080 


1440 





35 feet 


40 feet 
per min 


45 feet 
per min 
> 


1080 


50 feet 


840 960 


1260 1440 1620 


+ 


1680 1920 | 2160 2400 


for CONTINUOUS MASS-PRODUCTION BROACHING of contour and flat surfaces, to precision tolerances 


the production figures are FANTASTIC 





|LAPOINTE| 








Hopper feed.. 


. for FULL AUTOMATION! 
Substantial increase in production is possible with auto- 
matic loading. Wherever proctica! to use, Lapointe engi- 
neers always design the machine for hopper feed. 
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CONTINUOUS BROACHING 


(... with the machine that doesn’t stop!) 


The machine runs all the time, has a foolproof 
self-unloading feature, and delivers precision results 
at amazingly reduced costs! Every plant that is now 
mass-producing parts by any machining process 
should investigate the Lapointe Continuous 
Broaching Machine for money-saving advantages, 
Send for descriptive Bulletin CH-14 





—— 


BUILDS THE MACHINE 
LAP 0 NTE BUILDS THE FIXTURES 

* AND MAKES THE TOOLS 
Lapointe takes al! the responsibility for 
your CONTINUOUS BROACHING program! 
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AETNA-STANDARD 
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. 
. SEAMLESS TUBE MILLS , 
(re ince Ca t Cut of the R.O.T 4 unit i 
. Aetna continues to conceive many new ideas for the produc ' 
e tion of seamile tubing. This continued progress, plus reputa t the . t erican Ord 
tion and experience, helps Aetna Standard t tinue as t ’ , , +} . 9 nd 
. world eading desiqner and builder of Seamle Tube Mill _ — — p Key for e year | — 
° t recent ‘ tat cer 
enw 
. rs made a fo ing imstitutio 
° ~ , fory ( et ( Samuel K. Mihara, Sa 
. 
I rane », Calif ma x mechanical engineering and 1 
° ) 
al ‘ {ft titute f er cien ind the Americar 
. ‘ T 
. — 
. FLAT-ROLLED FINISHING EQUIPMENT 
. This is one of Aetna’s six major product line Flat-rolled 
° embraces such equipment as Shearing and Classifying; 
scrubbing and Drying; Recoiling tling j je Trimming 
© Roller Leveller two-high and four higt Hee { all kind 
e and many ther products 
. —_— 
e _—— 
> 
. 
. 
° CONTINUOUS COATING 
° This year Aetna will have completed the building of 25 H. H. Moorer. Jr J. F. Mondt S. K. Mihara 
. continuous galvanizing lines, in addition to several terne 
‘. and electrolytic tinning lines. Aetna has worked closely 
with industry in this development and is considered the | —_— . ( , M : btn of 
. pioneer in continuous coating equipment OU mi sdet Mihara ‘ . s oned 
° Regular alter | gra it e 1956 
. ~<—— ; ’ imcinnatt ( H i I M uct 
: @ ) Calit., 1s majoring in electrical engineeri 
>. 
4 a Cadet Lieut. ¢ Ht. H. Moore ( url 
. 
ROLLS ( er for the ( ‘ e ea ects t 
. 
Aetna specializes in manulacture of smal! and medium-sized { ‘ 1 
ontinue graduate j f t the 
° iwon- base rolls Aetna is pioneering in the use of Nod r cont . acuate ort . me ' 2 - t 
. lron for rolls and castings under trade name of Magqaloy L ni ty i Te ot He ‘ 1 vice-president « +} 
. board of director for the mer ()rdnance \ iat it 
. f _ 
a | ( wid is a utstand t ! ure 
. 
(e) luricultura t Cay Whitt | 
. ' 
e I . ) Myr eme ( received the () , t ‘ 
° (©) ent May Rt] ‘ ait 
° ~/ 12.000 per ns The presentation made by Col. Creorge \ 
. 
CONTINUOUS BUTT WELD PIPE MILLS rou te ! ita tact 
. 
Over the years, new ideas and engineering accomplishments ’ ! VJ eo ( et k F. Mo hHlard 
7 have strengthened Aetna’s position as the only builder in 
. America of Continuous Butt Weld Pipe Mills In recent ‘ jor mh mechan Crip ec 
# months, Aetna Pipe Mil! equipment has been installed in | : Wasi to work with General Electric atomic re 
America, in Canada, in Germany, in England, in Japan and 
. in Argentina cl 
— a < , r ‘ Cadet { e G \\ 
. 
Hf ( 1 ' ' 
. 
© i ember of the Society for the advances t of management a 
e t \l ul SoM y of Scabl < 
. es Serco Cornell Unwersity.—Cadet Lieut. Col. John D. Baldese ieler 
e ] ( | i vw y nm « ‘ ca ‘ ‘ t t 
* ‘ ‘ . 
t milit R.O.T.C. classes from 1952 throug 19 He was 
° COLD DRAWING f | nesr's Dav. 10 
cha wines 
. 
The world over, Aetna Standard is recoqnized as the leading 
. authority and builder of cold draw equipment tor tubes and 
. bar T} year marked introduction of several innovations 
ich as the air gripper carriage and hook 


_—" by Aetna 
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Communication center... on wheels 


The men above will slide that cabinet, on its cas 
tors, into a corner and make some electrical con 
nections. Then this office will have its own dial 
telephone system—hooked up to 40 inside ‘phones, 
with eight lines to outside and two extra service 
lines for the young lady at the reception desk 
Lots of companies make telephone systems 
Trouble is, with many of them, you'd have to find 
or create a large area somewhere, to house the 
racks and baiteries and other necessary equipment 
Our engineers believe that communication facil 
ities needn't be cumbersome And one proot that 
they're right is the file-size cabinet shown above 
a complete dial telephone system for offices which 


have outgrown manual service 


There is nothing finer than a 


There'll be an operator in the reception room 
But all she will do (on a switchboard about the 
size of a portable typewriter) is answer calls from 
outside and dial them to the parties concerned 
plus using her two extra lines for information 
calls. And she can do clerical work, too 

Everybody else can have full dial service 
calls direct to co-workers, calls outside by dialing 

9,” calls after hours without an operator, even 
paging to locate important personnel anytime 

The situation shown above is a homefront 
scene. We've been active also in helping solve 
simular problems for our country s irmed torces 
Whatever your communication needs, we have 


over 6O years of experience ready to serve 


Stromberg-Carlson” rochester 3, New York 


‘'Panorar 
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K. L, Easley E. J. Smits 


Dartmouth C allege 
the Amos Tucth chool of Graduate Bu 
\dmuinistration ud 4 
manager of WOE the college 
tion and company 
K.O.T.C. unit 
(corgtua lngtitute of 
det Maj Jol ni 


Femn., 3 


Lancaster 
majoring m textile 
and has been granted a fellow 
graduate work at the Institute of 
Pechnology 
president of the 
American Association of Textile Chemist 
and Colorists 
Hofstra C olleg 
vard J 


nige th 


Cadet Lieut. Col Ed 


Smits, Freeport, N. Y., is major 


polit al cience and has 





( adet Jed P 


Isaac Brook! nN . y j el rolled ih 


vertising 
radw sta 


i 
commander ith tiv 


lechnolog la 
Chattanooga, 
chemistry 
hip to ck 
Textile 
at Charlottesville, Va. He is 


student chapter of the 


heen on 


J. BE. Lancaster A. C. Stocker 


the dean's list for two year He will be 
commissioned in Ordnance at the comple 
tion of the ummer camp at Aberdeer 
Proving Ground 

University f Jilinows Cadet Ronald 
Lester Easley, Vermont, Ill, is majoring 


elected as 


RO. TA 


nm engineering phy ics and was 
otheer for the Army 
rigade for the 195 

Lafayette 
August R 


executive 
1956 school year 
College.—Cadet Lieut. Col 
Bartolacci, Phillipsburg, N. J., 
is majoring in industrial engineering. He 


Ar hiver 


American Society of 


recently received the sary Student 
Branch award of the 
Mechanical Engineer 
ute cholarsl ip to Le 
Lehigh Uniwersit 


Ross Ford, Jr.. Chatham. N. J.. is major 


and also a gradu 
igh University 
(Cadet Col. Herbert 


lig marketi Ww 


America's leading industries rely with confidence on Farquhar Hydraulic 


Presses to produce quality ordnance materials of metal and plastic. 


Farquhar engineers have over fifty years’ experience on al! types of 


press production problems. . 


by combining this experience with your 


ideas, we can help you to lick your production problems. Get the facts! 


You'll be glad you did 
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CORPORATION 
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J. W. York A. R. Bartolacci 
student council and in the Service Society 
received al i ird hen a senior for out 
tanding set ‘ cl ] 

ly rst iV Cadet J Wil 
ham York " Me., 1s majoring 
mec i Ca { c x und 1 i vie “ 
of the ! i Socret ot Mec mica 


Engineer 


Varshall ¢ leg Cadet Lieut. Col 
Roy F. Stein, Ashland, Ky., is majoring 
in busine administration and will go on 


active duty at Aberdeen Proving Ground 


, 
in July 19 


Bostor Mas 


administration et 


majoring in business and 
gineering and will be 
commissioned as a 2nd lieutenant in the 


Ordnance Reserve Corps, U. S. Army 


Ingles 


HYDRAULIC 
PRESSES 


for 
Gun Tube Straightening 
Smokeless Powder 
° 
Rocket Propellants 
* 
Cartridge Case Drawing 
. 
Shell Forging 
. 


Shell Loading 


A. B. FARQUHAR DIVISION 











THE OLIVER CORPORATION, 1505 Duke St., York, Pa. 
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SIMPLIFIED 
SOLID. 
PROPELLANT | 

MOTORS 

for FIELD USE x 
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ENGINEERS AND CHEMISTS — 
Become a member of Thickol’s 
rocket development’ and monvtoc- 


turing team! We welcome inquiries 
from mechonical engineers, chemi- 
col engineers ond chemists inter- 
ested in the rocket field. 





Redstone Division, Huntsville, Alabama 
Longhorn Division, Marshall, Texas 


Elkton Division, Elkton, Maryland 
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SYNTHETIC RUBBERS 


nother Vheokol nchiovteent 


Simplified power units for many types of rockets and boosters 
Thiok 


they offer the desianer the utmost 


have been developed with 
addition 
in flexibility. So 
include a wide re 


characteristics 


Thi yk ol units are ideal fi f fie ld ‘ 


high b ailistie perform ance and re 


aging 





an 1 extreme 





to their simplicity 


inge ¢ f 


properties 


These devel pments ore 


research, 


manufacture conducted by Thioko 


febricat 


design 


and manufactur g team 


Solid propellant propulsion and power units for: 





PLASTICIZERS 


~~ 


lid propellant power vu 


izes 


pre grammed for 5 


te mperature 


the re 


ion, devel 


| 4 Thiokol projects include participation in development programs 
on Douglas “‘Honest John,” Armour Research Foundation 
and Hughes “Falcon.” 





mts dey pe 
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--ehelp give » Mian 
| the BELL 47J i: mierine in basinesaiministration an 
‘Te, —i«d«sCtiti(‘(i‘r elles Srnec 






VERSATILITY! | ! : rs . y 
+ ‘ e | e Richard P. ( het 
tt 
i 4 
$440 "1 “ £ H resent t ‘ 
> / ~ 
' ' 
single-acting ) id ll ¢ j P 
] f ( ( ‘ | \ t 
— . 
} ‘ h | x i y ( 
4 ogee 4 
> $440 "t f e Ord ce ¢ f the kh.) TT { 
, f , ‘ f Me cal | ‘ 
¢ ”~ ; ] j { let MV | eT \ me | 
Patents issued or pending. 
7 ! 
4 () ' ' n chemine ‘ ect ‘a 
$440 *' Button’ PIP Reg. U.S. Pat. Off 
‘ reit Chemical | erit ciety. He w “ 
‘ raduatior ) ( | | { 
‘ : 
4-Way Conversion in a few minutes! 5 acetals Cieaeeh te Ss , ag ena 
Positive, self locking quick release superiority over all other quick. 19 f 
» 4 y ] ; ‘ l ‘ t 
PIP pins help make fast conversion release methods in aircraft, military, Se 
© ca a I 
to rescue, executive, ambulance and missile and commercial equipment, . 

f , ’ | ' } 
long range versions possible. PIP Mechanical designs you are now ’ I nt , r ( ( t I i H cy 
pins are used in rescue hoist, fold developing are sure to have a clevis, t ri y ise 
awey seats, removable door hinge bracket of tube joint detail that ‘ , p ‘ ' 

soll ‘ i i ic the 
pins ond litter rack fostening opp requires repeated disconnect and 
\ ’ ‘ | tote legl ’ } lose | / 
cations. PIP pins have proven their rejoining vst right for a PIP pinl ern ite of indust i rig eet ( ack y 
ulemica t t engine f 
FAST + ECONOMICAL + DEPENDABLE IN BLIND OR OPEN APPLICATIONS! ‘ . 
} ‘ wr il ; ‘ wor 
PIP pins provide quick release and positive self-locking safety in a single 
. if ‘ ' | ef we ; a | 9 
unit in both single and double acting types. No cotter pins, nuts, bolts or ems I iS an average gra ) the Or anes t. 


other separate retaining items of assembly tools ore required! Supplied in 


any diameter or length 


WRITE for complete information today! 


Aviation 


Drvero MENTS INC, 


210 SOUTH VICTORY BLVO.E BURBANK, CALIFORNIA 


AVIATION DEVELOPMENTS (CANADA) LTD. TORONTO, 
AVIATION DEVELOPMENTS LTD., LONDON, ENGLAND J. B. White, 1 R. A. Rose LH 
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DEPARTURE BALL BEARING 


; This '‘wardrobe”’ fits 


standard ball bearings to 


CUSTOM 
OCCASIONS 








Versatile is the word for New Departure standard ball bearings! 
For these bearings may be obtained in a wide range of standard 
variations (as shown below), opening a tremendous range of 
uses to the engineer. In other words, a standard bearing has a 
“wardrobe” which fits it for very nearly any occasion! 









— 
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PLAIN 
SNAP RING SNAP RING ONE SEAL TWO SEA 
AND ONE SHIELD AND TWO SHIELDS 








\ 


New Departure Single Row Conrad-type 
bearings, with standard variations avail 


le} 
fel! 


able, illustrate the “wardrobe” principle 
which makes these ball bearings, with P 

' SHIELD SNAP RING SNAP RING ON AP RING 
their dual load-carrying ability, the most AND SEAL AND ONE SEAL AND TWO SEALS SHIELD AND SEAL 


readily adaptable of all bearing types. 











Virtually any mounting or operating requirement within a wide 
9 9 Send for Booklet BA-O 
range of usage is met perfectly by a standard New Departure 
on ball bearing application 
ball bearing, in conjunction with shields, seals, snap ring, or 
combinations thereof. Shields protect the bearing from ordinary 
dirt both before and after mounting and, in many cases, provide 
adequate retention of lubricant. Seals give positive protection 


against dirt of every kind and make possible enclosed lubrication PS e We j ° D te PART te #2 i= 


for extended or even lifetime service. Snap rings allow positive 
location in housings lacking inside shoulders. Whenever a design BALL BEARINGS 
or engineering problem involves ball bearings, think of New 
Departure. Highly experienced ball bearing engineers are j 


always ready to work with you. 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL ran 


~ 


~ 
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GOVERNMENT | 
Bomb Committee Meets at 
FINISH SPECIFICATIONS Globe American Corporation 


and the Parker Products ee a are ee 
which meet them se Gk bal tones. Sica Cetin Toman 

This list contains specifications most frequently we Tea she gaps he 
called for, and some of the Parker Products which sme ph apis sie : : 
meet them. There are Parker Products to meet rig. ' Merle H. Day ' ry oe 
almost every one of the less frequently used 


government specifications also. A letter or tele 
phone call to Parker, Detroit, will secure specific 





information on products to meet government \ Force ‘ , ‘ 
specifications not listed here. 
SPECIFICATION PARKER PRODUCTS een eee Te ae yong 
JAN-C-490 (Replaces AXS-1245 and may be super- 
seded by MIiL-C-490A) 
OY rer Bonderite 100, 160, 170, 180 
Grade Il 
Pee Be cevesve Parco Cleaners 341, 350, 371 
are Parco Cleaners 250, 260 
PD Ba ddaveseawas Parco Cleaners 210, 220 
Type 6.......Parco Cleaners 100, 101, 110 
MIL-10578A (Formerly U.S.A. 3-213) 
Type | (Wash-off)......... Parco Cleaner 250 
Type Il (Wipe-off)......... Parco Cleaner 260 
MIL-C-5541 (Formerly 
CO ee Bonderite 700, 710, 720 


Present at the Bomb Committee meeting were, left to right above: 
H. E. Rifenbark, Maj. B. E. Wilson, Committee Chairman N. L. 
Etten, H. S. Beckman, Brig. Gen. M. H. Davis, A. Z. Cohen, 


(chemical film for alu- 


minum and its alloys) 


c < 
—— wa (ORD) (Supersedes in part U.S.A Brig. Gen. T. K. Vineent, and J. F. Fox. The Committee met 
at Globe American Corp., Kokomo, Ind. April 18-19, 1955 
Type A—(Formerly U.S.A. 57-0-2, Type |, Class 
A&Al)...Parco Powder, Parco Lubrite | & 2 of the G ( ‘ 
Type K et! t tive il yementt tor the et Mr I u 
Class | (Formerly U. S. A. 57-0-2, Type Hl, , eut. ¢ i 3 Ve \r Ordnance ¢ 
Pt Mca wwiees eas . Parco Compound rem ting 1 r O ) ke f 
Class 2.. .Parco Compound plus Endurion setes f coming 1 ( , ; 
MIL-C-16232A (BuORD) ( ry eons ‘ | 
TE Ch ce etbedonvesceaen Parco Lubrite | & 2 it () ‘ arte 
TUG Hs bb et testeceveceens Parco Compound ' , ere ; nt ‘ 

PA PD-191 ( dew \l ut } (,enera i 
Grade |. .Bonderite 32, 34, 100, 160, 170, 180 { by Ha Othee, ¢ 
Grade Il f , () ‘ ( | . 

Type 2 .. Parco Cleaners 341, 350, 371 Burca fc) , AT os vt y 7 ( n and Dav 

Type 4 : .Parco Cleaners 250, 260 Toe ; es 9) SR nF , 

TUNG Seeccces Parco Cleaners 210, 220 mei i ae Gees. Tea eone ry a 

Type 6 ..++Parco Cleaners 100, 101, 110 a “ i “gt mcrae Mae 
WEA: FODB es ccsveaess Bonderite 32, 34, 100, 54 gs Paretioe ning © omy gnats 


160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD) 


Type Il . Ror , we | MR Or 
Class A & Al............Parco Lubrite 1 & 2 , ‘ y \ 
Class B . Parco Powder —Parco Compound “iris ) Cent 
Class C Bonderite 100, 160, 170, 180 1 | ‘ resé ( 
\f { w 
For information regarding these or other fi for 1 , 
D a . . } \ K asdor . ’ ) 
specifications, write degen as 


PARKER meta the Te 
RUST PROOF COMPANY tsi 1 Ket ant ju Dn hae Nera 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1995 Voretz, Headquarters, USAF, Washington, D. ¢ 
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IN THE WORLD 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY 
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tie ane Unit stone 3 red the hichie 
I r t | pr ] ! I ** 
‘a . 
q 2G mi ies. VV iea De iu i. I I ine mi J Oraitr 
be North An on. ' 
ries like North American Avia ire Working for the Future 
{ ++ I 1 in the } 7 / a4 P . f 
¥ ning eacgdersnily ] pl Ol 
ring * if ! 
need f Mest Bmes 
{ r ’ r N r 
. 4i } ; i¥ ror , ; 
j 
" 
L eT) M- IN | r . 
tal, suri ri ir fer ' 
for U.S. Air For ' : , 
: P 
North American Pioneered |: r r / 
I n I ] ] lf r ft yr , 
A wT fr 
vv VOr A r if }} 
ciali nav Engineers: For information on North American's missile 
prob! If team, write: Engineering Personne! Olfice, 12214 Lake 
Wher North Amer a ‘ wood Bivd., Downey (Los Angeles County), California 
North American also offers challenging career oppor- 
ignea ana pull uinirarne apres ™ tunities in its complete engineering facilities at Los 
standing the stress I ultrasonic Hight. Angeles, California, and Columbus, Ohio. 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


Norrtu American Aviation, INC. 
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“About those Gears 
...let’s check with 
Fellows first’ 





It always pays to “check with Fellows 


first’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 


craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 


turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 





THE FELLOWS GEAR SHAPER COMPANY 


Head Office and Export Department, Springfield, Vermont 
Branch Offices: 323 Fisher Bidg., Detroit 2 * 5835 West North 
Avenue, Chicago 39 * 2206 Empire State Bidg.,, New York | 
5 Martel Bldg, 6214 West Manchester Avenue 
les Angeles 45, California 
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l'ypical Air Force Dispensers” was presented by Dr. Harold 


Hawkins al 


luiector 


Laboratory 


Horkey 


d Fred Everett. Cook Researct 
Racks’ 
orporation, Los Angele Cail 


Hand i 


Vright Air Development Center 


was pre sented by | J Pastushir 


Aviation ( 


tomb g Equipment” was presented by W. M. Neff 


4 


At the conclusion of the technical sessions the Globe Americar 


Corporation arranged a tour of its manufacturing plant and 


showed the 90-mm teel cartridge case line which it 1s 


maintaming ww tand-by under power for Ordnance by 


contract with the Cinemmnati Ord: ce District 

[his was an excellent example of the working of the new 
plan, known a Operation Ready which is a great advance 

lustrial preparedness 

The equipment for the di play ot lide charts, and moving 
picture uperior, and R. O. Wagner, Globe American Cor 
porati who operated these many device deserves special 
cot t for the finest arra t ¢ see 

On Monday evening, April 18th. the hosts invited all attend 
ng the meeting to be their dinner guests at the Kokomo Country 
Clut 

| ers presented at this meeting were all classified and 


ot be published 


Rocket and Jato Committees 
Meet at Naval Ordnance Lab 


Guided Mi 


ified! 


The Rocket Committee and the lato Committes 


ile, Rocket and Jato Division, held a joint cla meeting 


Ordnance Laboratory, White Oak, Md., on April 


Thurman F. Naylor, Koppers Company, Baltimore, Md., i 
chairman of the Rocket Committee with David W. Fletcher 
Nationa Dube Divi 1On, [ » Steel ( orporation Pittsburg! 
Pa. as deputy chairman and F. C. Hutchison, Hesse-Eastert 


Corporation, Cambridge, Mas " ecretary 


Lyman D. Warner, American District Steam Company, Nort 

4 
Tonawanda, N. Y., is chairman of the Jato Committee. wit! 
\ndrew J Peterson, Goodyear Aircraft Corporatior Akror 


Chine ind \le xander I (nacco Hercule Powder 
Wilmington, Del Carl I 
Oakmont, Pa., is secretary of the 
( apt Toh | 


Ordnance | 


Company 


is deputy chairme Johnson, Scarfe 


lato Committee 


Hayward, U.S.) commander of the Nava 


iboratory, welcomed the two Committees and con 


mented on his great personal interest in the field of rockets an 
ly (srewory K 


Ordnance | 


Hartmann. technical director of the 


thoratory, discussed the mission of the establishment 


some of the work being carried on in the 


Eksergiat chairman of the Guided Missile Rocket ar 


lato Division of t American Ordnance Association. discussed 


the Division activities and their tie-in with the three service 


und industry. Technical 


it vllow ‘ 


papers were presented and discussed 


Artillery 


Rocket 


Free Flight 


hief, Design Brancl Development Div 


Ordnance M le Laboratori | Istone Arsenal, Huntsville 
Ala 
Problems of Armament \ircraft } Lieut. L. G 
| { N taf! experimental officer, Naval Ordnance Test 
ithort Invokern, Calif 
The Bureau of Aéronauti« Jat ISKS-1000 Mk. 6. M «tl O 
| ] M chief \rmament Department crojet-Crenera 


woration \zusa, Calif 


Recent Naval Weapons Developn t, by Comdr. W. C. Han 
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° . Phe high-winged C-123 Assault Tt insportis a periect team 


mate to the twin-boomed C-119 Flying Boxear 


| apes ially designed for safe. swift air-landing o1 para 
dropping of men and material at advanced bases, the €-123 
brings new mobility to tactical ais support under any 


conditions of climate or terrain 


Powered by Pratt and Whitney engines, this new a sult 
transport is rugged and versatile. More than 22.000 pounds 
of howitzers or motorized equipment, 60 airborne troop 


L . with full field equipment, can be landed on improvised 


runways or dropped at front line positions 0) litter cane 





can be evacuated from combat area 


\ new comrade-on-wings to the famed. combat proven 
Kiving Boxear takes to the ai another outstandin 


I airchild produc tion achievement 


ENGINE AND AIRPLANE CORPORATION 
| FaircHiLp 
Jrnat Divisim 


ist to fly in the 
|. MR Air Force 
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on N ead, Guided Missile Branch, Navy Bureau of 
Cores ( \ ashingt« ID) ¢ 
‘ mcheor n the laboratory cafeteria. Brig. (x | kK \ 
FOR cent, | ‘ Ret taff consultant for A.O.A Technical Div 
D and =‘Lomumuttec acted’ as t tmaster. Capt. J. M. | 
. V right N Ret taff co tant for A.O.A. Posts a 
BETTER Chapter introduced Capt ol I Hayward, U.S.N con 
thee Naval © ct wmoratory who talked inf 
‘ rela . , ce ' 
FASTER eh the Gimmie 
Capta ‘ tt t Tt caker, t 
Bra [ wrat ’ f = , No 
Pus fo ‘ Wa | ke forma 
ively al entertainmngly on the subject \ Glance at the Cry 
tal ba 
te ‘ eon 1 r 1 | ec " i 
rredd ent ibn t ti laboratory “1 
' i} 


ib> ed due to their classified 


Small Arms and Small Arms 
Ammunition Division Meets 
at Springfield Armory, Mass. 





lhe ull Arms and Small Art Ammunition Division met 
it the winefield Armory springheld, Ma on May 19 
é 
| Hickey Savage Arn ( orporation L'tica N y 
Send for bend for Send tor Send for 1 ‘ "> A , . 
Engineering Engineering Engineering Engineering irmian of the LJivisior Max we I VV ardet emingtor 
Bulletin 5-49 Bulletin W-50 Bulletin $-49 Bulletin 4/K3 Arn Company, Bridgeport, Cor leputy chairmats ul 
Col. Wallace L. Clay, U.S.A Ret Remington Arms ( 
pal Dridgeport, Conn., 1 ect i 
f you are using bolted \bout 140 members ar guests fror ndustry and the military i 
assemblies in your products or machin- ervices attended the technical sessior 
: } . ° After a welcome by the armory commander. Col. DG. I ud 
ing shoulders on shafts and in counter- leon: the coslesiea aeactias met ender wer, All ef the tellenias 
bores, it will pay you to look over the papers were confidential and none of them will be published , 
: (,eneral Remarks on the Light Rifle Progran by Lieut 
Eaton - Reliance descriptive literature a a : : 

Col. R. E. Rayle, chief, research and development, Springfic 
offered above. By switching to Eaton- Armory; “Current Status of the T48 (FN) Rifle.” by C. Pacl 
Reliance fastenings or snap rings you é, ‘ ' ! is of 44 Rif 

a : Ss. Fish, Springfield Armory Diseu m of User Tests.” by 
may find, as other manufacturers have Liew. Col W. T. Gordo ic USA tote 
found, that time and money can be saved CONARC, Fort Monroe, Va.; “Current Status of Hand Arn 

od by E. Cousineau, Springfield Armory 
without major changes in production ill eee Bila Bie ee Se ee 
methods. Eaton-Reliance Springtites® ill, Springfield Armory; “Spotting Rifle,” by E. M. Harvey 

' , field Armory; “Tank Machine Gun.” by , 
and Sems will speed up the assembly of pancengt , H. F. Haw 

thorn Springfield rmory 
bolted parts. Reliance Snap Rings will Reiismelitens foe Cos Wane ~ 7.2. 
ranktord \r ! | "*nladelp ‘ Ley ] r irer t 
save you time, material and money. Fra ' enal, Philad Revolver Aircraf 
. . , Weapo by O. H. von Lo tzer pringheld Armory 
Reliance Spring Lock Washers are “Multibarrel Aircraft, Weapons,” by J. R. Eves, Sprinafield 
engineered to keep bolted assemblies \rmor \mmunition for Aircraft Weapons,” by E. W. Read 

Frank? { | 
tighter longer. 

lhe entire group was taken to the Page Boulevard Test Build 

ne vhere Canta Schreck (Ordnance Cor (SA howed 

EATON MANUFACTURING COMPANY ‘(6 sie ad senonstratot eeajen pre of he 
® rifl general-purpose machine gut tank machine gur pot 

t x rifle il 20-mm and (-m1 iircratt “Capo Light 

RELIANCE DIVISION vies i ce scciaite for fring by the AOA. membe 

\ dinner m was held at the Sheraton-Kimball Hotel 
OFFICES and PLANTS: 510 Chorles Street, Massillon, Ohio springheld ith Fred | Hie astmaster called on 
Salea Officea New York * Cleveland * Detroit the t for brief remarl 
Chicago * St Lovis * Sen Francisco * Montreal Br ‘in r K. Vincent, A.O.A staff consultant for Tee 
) , ( tt ( I rick H. Pay a 
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Some people couldn’t believe it...so we repeat 


OQ UO0 MILE WARRANTY 


On All Reo Gold Comet Engines 


Only a sensational engine, vastly improved over 
the older models in use today, could stand up 
to a 100,000 mile warranty. Reo Gold Comet 
Engines develop a startling '% h.p. per cu. in. 
displacement —actually up to 35% more than 
the industry average. A new standard in mod- 
ern truck engine efficiency. 

No other line delivers so much usable horse- 


220 H.P. GOLD COMET v-8 


Only 391” long! Only 1211 Ibs. with acces 
sories! Lets conventional tractors haul 35 ft. 
square-nose trailers in 45 ft. overall. Reo wet 
sleeve construction. Pound for pound, today’s 
most powerful short stroke V-8 truck engine. 








Reo Motors 


July-August 1955 





Lansing 20, Mich. . 


power to the wheels. No other has advanced 
wet sleeve construction throughout. No other 
can be maintained and overhauled at just 
a fraction of standard costs. A Reo Gold 
Comet in a tough Reo chassis will give you 
more performance, economy and efficiency than 
you have ever known before. Ask today—for a 
demonstration on your job. 


160 H.P. GoLD COMET six 


Big Brother to the world famous wet sleeve 
wonder engine used in rugged Reo “Eager 
Beaver” Trucks. Engineered for peak power 
output and efficiency. Extra power and speed 
plus rugged dependability. 











SUBSIDIARY OF “BOHN ALUMINUM AND BRASS CORPORATION 


Toronto, Ontario 





KY 











Association Affairs Divisions and Committees 





, { ‘ ( 
( ric | ) () ( ( : 
‘ { ' ( y 
{) . ) } ( ) 
re r b , 
‘) ( Con md. Rock | { () | 
‘ } () 
{ iy lun the ' 
J Cv ic | | 
! it {) ‘ i f } 
! 1) {) f ' 
{ ; '() ce gto i) ¢ Hf ( 
’ i I ke wil i ( () ( t 
' , ‘ f ‘ . 
tar , ‘ () p ' , 
elat irti fe ( | 
t i ‘ ( ( i 
| ee ft 1) ire te ' 
wall | ( tt {t 1) ( | 
eet ften, as some of the othe ‘  — , 
teen due to the continuation of OMB AND ARTILLERY AMMUNI- (ow nk. ~ cg aarcn gt 
‘ sigitic ' MON DIVISION HOLDS MEET. ie ae . 
rg ign peo eyo ING AT SHREVEPORT, LA tng 
bull t ! ilip aon 
! | ! itp anid }) | | | , 
ting is particular finve H M ( On ince | gover l 
it i t 1 | yvrettu ! it rt | i tractor ‘ 
Colonel Cla ect nM ent. | | 
t Livision e its establ ment i r-1f 1Y \ H | tional « tra | ‘ \ 
wf t Ret tor ri Con ( { , H t | | 
i " hu ‘ il et ria t ‘ 1) ' ty ’ it 
ecretary of the Division Ix 14 ! | I F fire fete 
seen I re ! ‘ ! ete t . - 





sive t i oader 






I t t FB. and . 
it ' 
K ’ ; | ‘ 
pitalit ‘ f 
I 
it he (Ord I i! 
erb il ‘ i 1 | 
; ' heca ' f 
' | t () 
‘ lea 
Gottscho rhe 
{ tr ( t ! “ 


avtomatic ores me 
production-line . a Post. ( rman | elf 








imprinter led at 
! ! I { 
| A () < | 
s$ 
For cost-saving efficiency use a Gottscho imprint- rs 
ing machine tomark requiredchangeable legends ,, . , 
nt ‘) 
on crates, cases, cartons, cans, tubes, projectiles, : é, 
. etc automatically, Models for every need to . r ' ' Or; ' 
. fit into any existing production set-uy ince oe 
the il } f r t 


Submit full details of your marking problem for our recommendation. 


Automatic ano onthe: are 
ticks ADOLPH GOTTSCHO, INC. a ae “ ’ 


IMPRINTING May 10th in the Lake Room of 1 
Dept. J, Hillside 5, N. J. ~ ater Me B aMen mah meeps 


In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal ley pre g. A the 
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WEED PROBLEMS? 







One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 


season—or longer! 


“Telvar”’ kills weeds through the roots prevents re 
growth. Low rates (20 to 80 lbs. per acre) make it cost 
little for the results you obtain . . . also mean less han 
dling, fewer storage problems. To cut maintenance costs 
to new low levels, put “Telvar’’ in your weed-control 


, ; : , eer - , Note thorough job “Telvar’ did around this fence. “Telvar 
program. Available in two formulations: ‘“Telvar’’ W ily . winger tee taays ' 


won't corrode fence or equipment, it's low in toxicity to 


eer ” , 
and lelvar’’ DW. humans and animals, non-flammable and non-volatile 


One application of 


weet 


AND BRUSH F te 


kills more kinds of brush 


—safely—at lower cost! 


“Ammate”’ kills more kinds of brush and keeps it down 
longer than most weed and brush killers' When the origi 
nal spray job is done well, brush is kept under control for 
years with only an occasional spot spray. You can rely on 


“Ammate’’ to do the job safely, even where your right 





of-way adjoins cropland because “Ammate’’ is not vola 
Above—Right-of-way being treated with “Ammate.” Below tile. TI ' trift ' ' 

lie wre are no Vapors oO ari Onto BSeNBILIVe Crops 
— Three years later, brush is still under control. “Ammate I I 


allows low growing cover to return to resist erosion It Is no h izard Lo crews, sto« k o1 wildlife. 


PREE ILLUSTRATED BOOKLETS describe how to control weeds 


and brush with Du Pont chemicals. | copies, write t 


w your 
Du Pont, Grasselli Chemicals Dept., Rm. 4052 teeny he Telva Ammate 


Del. In Canada, Du Pont Company of Canada Limited 


660, Montreal! Wed Killers f Weed i Brosh © 
J , . 
On ali chemicals alu « direct for ation. Where warning or 
caution statements 1 them carefully BETTER THINGS FOR BETTER LIVING THRE OUGH CHEMISTRY 
9] 
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ere presented mtormally or by means of llea it! t { t ( 
wepared paper Cas 

rig. Geen. Robert G. Butler, Ir, con lhomas ¢ mith Daysts lL lectric 
manding genera (Oordnanes munition Corporatio eputy ¢ {1 } 
Command, Joliet, IIL, discussed the Ore la ttee resent 

ce command organization concept and i i anne | | ta 
the problem encounter nlegr uv }’ e@ t ! ( 

the mdustrial and feld-service tunctior rite | , ertinent ¢ ‘ 

" ell a t} ‘ nati it ‘ y t t ‘ { ‘ " t 
areas toward electric a eles fuze 

Col. Paul Becht director, Vla { Hy ‘ ‘ i ‘ 
und Vrogran mmunition Center, United Commuttee, discuss i © ¢ 
tate r Force Research Command, eratmig procedure tt { t 
Kwlin Air Force Base, bla resented jr. Ceerard W. Mulder, ¢ ( « 
thought-provoking and informative paper tamer Ce i memblx f e { 
on \ir Armament nel Vecapor t er Committee, report ts act 
tems De velopment tM functio future 1? t 

Harold Val Buren Procter & Gam | ell Gs. Come M . i 
ble Company, cochairman of the Loadu Ma Cor il ca er 
Committee, presented a paper or { by Brig. Ca } on H c { \ 
form Packaging of Ammunition Compo Ket on i e-pour Cont 
nent upplied to Loading Plants.” ng Method of 

rig. Gen Merle H. Davi ecretar Phe eet of t 1) t 
of the Bomb C ommitter reported thy we ! tour ! the 
very uces ful meeting of that Com { f f the ‘ ' ' " 
mittee at the Globe American Corporation the technical session that followed. All 
Kokomo, Ind ul made some forecast , 
of expected homb problem { i t pub 

Lart ‘ r, 3 f Phermador Cor brochure f f tribu I itional 
poration, a men her f the Cartridge Case OA cadquarter 


for systems such as AN /CRD-6, AN /ASB-1 
AN/TPS-10D, AN/GPX-11, AN/GPX-17 & GUIDED MISSILES 


AND CARRYING CASES 


(ra MACHINE, INC., Danvers, Mass.—Danvers 1870 
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During its 50 years of advancement in 
power transmission science, Spicer has pro- 
duced gear designs that serve many differ- 


ent and difficult needs 


For instance, the 3-mile long aerial tram- 
way to timberline of famous Mount Hood 
(Oregon) is driven through a transmission 
system especially developed by Spicer. In 
the oil fields of the world, Spicer equipment 
is used to deliver power to the many differ- 
ent types of equipment that serve this giant 


industry. Spicer Generator Drives assure 


ON THE 
WORLD'S TOUGHEST 
POWER-DELIVERY 
JOBS! 


* 


continuous electrical energy for thousands 
of local and transcontinental trains on 
every continent. Spicer units are used in 
many forms for power transmission in mil 


lions of motor vehicles the world over 


On land in the air and on the 
water, wherever steady and unfailing de 
livery of power is absolutely essential, 


Spicer gears maintain their reputation as 


“the Slandaid of the Industry ing 


DANA CORPORATION @® TOLEDO 1, OHIO 


SPICER PRODUCTS: 


TRANSMISSIONS e« 


UNIVERSAL JOINTS « PROPELLER SHAFTS 
e AXLES « TORQUE CONVERTERS « GEAR 


BOXES « POWER 
TAKE OFF JOINTS 
RAILWAY GENERATOR DRIVES 
INGS « SPICER 

@ PARISH FRAMES 
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TAKE OFFS «© POWER 
oe RA CAR DRive . 
. 


STAMP 


1 AUBURN CLUTCHES 
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t Z ‘) the ft et 4 u ed Red Cab tie 

rye ft (Colon Dale tor al ifternoon devoted, according t 

the wran t research, contest explorations, sauing fol 
it pt by a barbeque 


Instrumentation Committee 


Meets at Patrick A.F.B. 


Che Proving Ground Instrumentation Committee of the Fire 





Contro nstrument Divisior eld a classified meet it 
Force M le I t 4 r, bPatrich r Force Base, Cox 
hla April 14-1 19 Hugh C. Carroll, General Electri 

Cor i chenectady io t ilf 1 ti Cor 
tee. WW ‘ \ ach va i 





I). i e char { the 

Progra ( mittee 
No mattet where they'te bound hac adios wen Ale Toon 
Base. Maj. Gen. Donald N. Yate 
SHIP THEM WIREBOUND! TSA. sekinnie at Oe Bh 
Force Mi e Te enter we 
and Stack ‘em High Ac You Like math te gale aed cake 


that the Center was one of the te 


development, and testing 


Modern handling methods call for 
quick and easy storage—in a minimum ; 
Lower Total ! mp y . S : Willi A. Wildhack ind Development Command 
Cost of space. The special Wirebound tam A, Wildhac : 





estab ments of the Air Kesearcl 
















construction of strong steel wire and ; Vache a meen = - 7 no mney = 
light, tough wood suits itself to modern oe ; - iacaiiee ma fai mene 4 i? af 4 we Ste ner , aia 
methods of materials handling. inde tanath liane aida aie A iin dal r it ciielennas tes 
You stack ’em fast, efficiently and ince ihe Wiiadataiin sci Man hte Uhiiidiay atta Wiens eile Meshell 
high as you like. Shown above are It also supports the Air Force contractors and other govet 
some high-stacked Wirebound pallet mental testing agencies, evaluates tests performed by the Air 
boxes that are used for inter-plant Force or Air Force contractors, and conducts and supports all 
shipments and parts storage. testing and operational traming 
No other container is so perfectly Brig. Gen. T. K. Vincent, U.S.A. (Ret.), A.O.A. staff cor 
hoster suited to fork truck handling. ultant for Technical Divisions and Committees, responded and 


brought greetings from national headquarters of the Assoctatiot 


They appeal to economy-minded 
management. We will be pleased to 


The morning s« on OF \pril 14th was under the 
ip of Mr. Wildhach with Maj. P. G. Galentine Air Researcl 


give you all details on versatile nd Develssmemt Commuad, Bakimore, Md. 20 cochsirme 
Wirebounds, regular or pallet boxes lhe following technical papers were presented and discussed 


and crates. Write today Problems in Trajectory Measurement at the Air Force 


M e Test Center by K. S. Rizk, Air Force Missile Te 


Center, Patrick Air Force Base, Cocoa, Fla 








Trends in Optical Instrumentation for Trajector und Alt 
tude Mea emetit ! \le Dember, Na Or iT 
lest Station. Invoke Calit 

BOXES & CRATES Relative Position Determinati luring \ir-t \ir bore 
/ Control Test by Maj. FE. B. Blau \.1 \ir | \ 
MAIL THIS COUPON MOW! ent Center, Eglin Air Force Base, | 

Pree m Requirements in Position-T e Measure t by 

}. k. Barker, U. S. Naval I ving Ground, Dahlgren, Va 
WIREBOUND BOX MANUFACTURERS ASSOCIATION Project ‘Hit-More’.” by W. |. Gabriel. Consolidated Vultec 

\ore t ( ra wt Wort lé 
Room 1163, 377 South La Salle Street, Chicago 4, Iino ul or 

| f my n Apr 14 " , 
(] Have oa sales engineer give me the whole story , RoW I “ 
{ (art ‘ \ ke ival © unce Te 

[] Send me a copy of “What to Expect from Wirebounds” 

tat cin i i et « ier VOT mr 
Nome : : ussed as follows 

Spec ( Pret ( ‘ " 

Firm Nome i tru tat by H.W ¥ . ele Labora 
! " ‘ 
Address i York, N. ¥ 
' H Pree Tracking Rada athanic a 
City, Zone and State ' . . 
' i ( wration of A ‘ ) 
j I New Patrick Measuret t lar AFMT‘¢ { 
aeeceeeec=ee 








94 ORDNANCE 








helping 
hands. ... united yet diversified 


Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


... A management that has the background 
to cut costs and step-up production, and 

at the same time insure quality 

leadership for each and every product 


... A management that utilizes the help of each 
division—in getting the best from all divisions. 


...A management with an attitude that 
fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 
products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 
If you would like specific information on the 


USI products that are serving with distinction 
in your field, we invite you to write today. 


Pig 
U.S. INDUSTRIES, Inc. LL 


250 Park Avenue, New York, New York 


i 
CLEARING MACHINE CORPORATION 
Mechanical and hydraulic metal forming 
presses and accessories. Plants at 
Chicago, tilinois, and Hamiiton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for home and industry 
Plant at Chicag nois 


AXELSON MANUFACTURING COMPANY 
Petroleum pumping equipment, m ne 
machines, engine lathes, aircraft mponents 
Piants at Angeles and Montebe 
California, and St. Louis, Missour 

CONDUIT FITTINGS CORPORATION 

electrical parts and die-castings 

Piant at Chicag ilinols 

SOLAR STURGES MANUFACTURING COMPANY 
Dairy car waste receptacies ookware 
Plant at Melrose Park. Itilinols 

ORDNANCE DIVISION. Modification and 
processing of armored ver es of all types 
Plant at Hegewisct nols. Also operates 
ordnance plant at Rockford, illinois 

KOPPEL INCORPORATED. Distributors of 
eading agricultural and industrial machinery 
and equipment in the Philippine Islands 
PRESSED STEEL CAR CO., DIV. Exporte.s of 
railway equipment and industrial equipment 


and machinery to eli part f the world 


“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
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PROTECTIVE COATING CHEMICALS 


PAINT BONDING 


(GRANODINE « forn i zin ron phosphate ting 
bond on sheet metal nroduct 1ITOMO r 
rence relrigerat« ipinet t for 
trou nt finist 

ITHOPORM mat I nt t b to ni n 
il oun n na iimiun I ( 

\LODINI the ne ACP protect | 
lor ijluminun ncnot th I nt tin otect 
the met 

oT PROOFING 
‘ 
RUST I 3 

VPERMADINI i n pnospnate coatir emical 
form nm teci an ¢ pt ‘ oatu } } n 
! t-innibiting o1 ucn a (yranoleun 

' 

| HERMOIL-~GRANODINE «, 4 Manganese-iron phosphate 
coating chemical, forms on ste« 1 dense crystalline 
coating vhict vhen oil lor paint ni on 


PROTECTION FOR FRICTION SURFACES 


[he oiled “ THERMOIL~GRANODINE coating on piston 
ton rin crank camsnalts and other ni 

i ale break-in operatior climinat¢ met 

metal contact, maintain ition ana re j tre 

langer of scuffing, scoring, galling, welding and t t 


IMPROVED DRAWING AND COLD FORMING 


(GRANODRAW forms on pickled surlace 1 tightls 
bound adherent, zinc-iron phosphat atin ch 
facilitates cold forming and extrusion, improv iW 

| ing ind lengthen He jile 

| 

RUST REMOVING 

LDEOXIDINE «, the pioneer of the phosphori 
solvent type metal cleaner emove ust na ( ‘ 
destroys rust stimulators, and creates an etched inert 
urface that bonds paint firn LEOXIDINE prey 
stec!|, aluminum, bra copper and other metals properly 


lor painting 


Pioneering Research and Development Since 1914 


CHEMICALS 


Penna. 


PROCESSES 
Windsor, 


General Offices: Ambler, 


€SSE 


Detroit, Michigan Niles, California Ontario 
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Spotlightiug 
a AIRBORNE 
NAVIGATIONAL 
COMPUTER 





® Miniaturized Ground Position Indicator 
for Navigation and Radar Stabilization 


by 





NEW in CONCEPT! DESIGN! SIZE! 


“ 71.1% weight reduction 
“ 78.8% size reduction 
“ 81.8% area reduction 
G, 
“ increased accuracy under all service conditions! . Payp t! f nly 
increased operational flexibility! 
improved resolution! 


‘ \ 


@ A complete self-contained system utilizing airspeed pitot pressure, aircraft 
compass heading, and wind data in polar form. Computes and indicates 


ground displacement of aircraft in rectangular coordinates, from an initial fix 


LORAL—specializing in development and production of AIRBORNE 
EQUIPMENT—devoted to the evolution of new concepts, miniaturization 
and peak accuracy 


LORAL—serving the Aircraft Industry in the fields of: 





e AIRBORNE NAVIGATIONAL EQUIPMENT 
- . COMMUN h ON SYSTEMS 
Bs Wen LDA ( f Er 
itt sel ad @ RADAR EO MENT 
mijjean img! a adaue @ TEST EQUIPMENT Dept. 0-7 


ae 


O}'9'W meantan te) llamar) tye) yale) 


794 EAST 140th STREET ° NEW YORK 54, N. Y. 
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Under PUNISHMENT 


STANDARD CYLINDER TUBING 


"Mirror Finished’’ to pre- 
cision tolerances, it's used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that's built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won't weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish... in 1.D. 
tolerances as close as .0O1” ... 
in extreme uniformity of wall thick- 
ness and concentricity ... in internal 
pressure resistance, to shocks up to 
9000 P.S.Il. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


— a i 
_ 


| As you see here, the engineering 

involved behind the application of 
tubing to your product is more than 
shin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 
ora precision application. 


Send for 8-page folder on 
all Standard products or see 
Sweet's Design Catalog 





THE STANDARD TUBE CO. 


-_ Michigan 
j 


ebricated Parts 


MAKE "STANDARD" YOUR 
SOURCE FOR— 

@ WELDED MECHANICAL TUBING 
WELDED STAINLESS TUBING 
BOILER AND HEAT EXCHANGER 
TUBING 

EXCLUSIVE “RIGIDIZED” 
PATTERNS 








STEEL TUBING SIZES: “’" O.D. TO 5%" O.D.—.028 TO .260 WALL. 
STAINLESS SIZES: “%” 0.0. TO 44%" O.D.—.020 TO .154 WALL. 


OR 


LIRIJ NA NLT 
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ition of Statistical Method 
to t desig ind Analysis of Experi 
mer by Wavid Stoller Rand Cor 
ratio Sarit Mo i. Calif 
( H ari U.S.A] chief of 
taff Air Force Missile Test Center 
briefed the group on the operations ot 
the center and the physical layout of the 


test facilities at Cape Canaveral Auxihiary 


Air Force Base and the Florida Missile 
Test Range The Cape Canaveral tacili 
tie vere V ted in the afternoon, and ar 
excellent briefing ind demonstratior ot 
the test facilit operation were givet 





DR. W. G. BAKER HEADS 
NEWLY REORGANIZED 
ELECTRONICS COMMITTEE 


The Electronics Committee of the Firs 
Control Instrument Division has been re 
juvenated under the chairmanship of Dr 
Walter | (y Baker (senera Electric 
( I i icus . \ The f ] " 
oecer tt Committee are a t Dr 
Ba 1) wv McRae lent of 
Sand ( t \lbuquerque i 
Me leputy « nan; Brig. Ge r. ¢ 
Hive { | et General Electric 
Compa racu N. ¥ cretar ul 
Gs. W. Ca Frankford enal, | icle 

1. Pa. ad r to the chairma 

There are three Subcommittees under 
the Electronic Committee Electronic 
(Component Subcommittee (;round ind 
Shipborne Subcommittee, Airborne Elec 
tron thcommiuttee 

Member {t the Committee are Lieut 
Col. J. S. Lambert and Co. Harold ¢ 
Peubner neseare ind Devel ent 
Command, Balt t M Lr \. ¢ 
Hall, Bend at Cor n, D 
troit, Mic rr. Ever Lest Lar 
5s. | Pet ind A. ft t 5 " 
( rl | Laboratorn Fort 
Monmout > ( | | | \ 
Miner, Dr. P. H. Savet and J. P. Tone 
American Bose i Corporat (sat 
let Cit N y Henry McKenney 
(,eorge “ eT Victor Seliger ind 
Kdward Wa Ford Instrume Con 

i Long Cit N. ¥ \\ ul 
I’ McNally, Murray S ind Jol 
\. Vaughan, W. L. Maxson Corporatior 
New York, N. ¥ Harry Davy Corifhis 
\ir Fore ase | mi N. ¥ W alte 
Moe and Carl I Swanson Remingto 
Rand Inc., St. Paul, Mins Roy Graeter 
General Electric Company syrac ‘ N 
\ (y e S. Perat Office, Chief of 


James V. Burke, Lieut. Col. Roger H 
Terzian, Lieut. Col. Fred C. Schmidt, J1 
and Maj. Lewis W. Hieatt, Wright-Pat 
terson Air Force Base, Dayton, Ohio; an 
O. H. Winn, General Electric Company 


Utica, N. \ 
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Heating 5” diameter stainless steel billets in a 
Magnethermic Induction Heater prior to extrusion. 
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' g equipment, low-frequency or high- 
pseueacy. through 10,000 cycles. Write to 


Magnethermic for bulletin or information about 


} costs, your specific questions 
into an automat bessing line, 
‘ ust one minor step in 


opera on. This why modern pro. 

forging an es on plants are buying 
size ‘of ‘work or frequenc 

a3 the equency, 

equipment to meet 

; & 3 his « rm an specializes in Induc 


19,000 CYCLES 














~~ Weatherly, Po 


VV) 






- il | 
i i 1 /| | 
. . j &, 4 
| LJ m Wi 
Miniature Auto Radio Signal Flashers 
Ponel Lamps Auto Lomps Tubes 


Vision Aid 
Auto Headlamps 






L% i 


mn mami 


Radic and TV Computer 
Receiving Tubes 
Tubes 





Railway 
Signal Tubes 





Relays Multiplier 
Photo Tubes 


Television 
Picture Tubes 
AT? 
wo 
| Specie! Purpose Guided Missile Hearing Aid UNF Converter 
; Tubes Tubes Tronsistors Diodes 


TUNG-SOL ELECTRIC INC., Newark 4, WN. J. 


| Sales Offices: * Atlante * Chicago * Columbus * Culver City (Los Angeles) * Dalles 
Denver * Detroit * Montreal (Canada) * Wewerk * Philadelphia * Seattle 
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MATERIALS PROGRESS 


George S. Brady 





Greater Uses of Aluminum.— New applications of aluminum 
are appearing constantly, and the widening uses indicate that 
aluminum now is not only generally accepted for its own quali 


ties. and not merely as an “alternate metal” for special cases, but 


that its production faciliti ive now reached a stage where the 


metal is commercially available in any of the varied forms regu 


larly marketed in other metal 


Domestic production of primary aluminum for 1954 was re 


ported at 1,460,000 short tons, or 16 per cent above that of 195 
and the output this year may be close to double that of the peak 
ur year 1943 


It will be recalled that as war orders were curtailed in 1944 


aluminum production fell off rapidly to 496,000 tor in 1945 
The last of the Government-owned plants were closed in Oc 
tober 194 und there were many who believed that our metal 
capacity had beet greatly overbuilt for any peacetinic need 


Production of aluminum in 1938, the year before the outbreak 


f World War II id been only 143,440 tons, and even in 1945 
designers outside the transportation-equipment imdustries were 
irdly alert to the use possilnlities of the metal 


Following the installation of facilities for large tapered sheet 


and plate at Davenport, low und an extra-heavy extrusion 
pre at Lafayette Ind f/uminun ( mpan Imerica re 
cetit tarted imto productior tw giant torging presse alt 
Cleveland under an Air Force prograt Now to be installed at 


Davenport is a $10 million plate stretcher capable of exerting a 


} pull of 8.000 tor which will produce heat-treated alumi 
num plate in thicknesses up to 6 inche vidths to 144 inches 
ind lengt to 60 feet 

The first products trom the 0OO- and 50,000-ton hydraulic 
presses at Cleveland were a wing spar for a jet interceptor and 
not r for a new jet tanker. Other parts to be made for the Au 
lores ire landing-gear bulkhead tapered I-beam tor wings 
reenforced skin panel aml wing-beam carry-through fittings 
some parts that could be made or maller presse ire more 
wccurat« ind need less machining vhet mack ol the big 
mact 

The pre lesign were based on the Germar experrence that 

constant pressure is more desirable than a hammer blow 

for forging aluminum and magnesiur ind the large die-pressed 
forging permit one-piece construction Of airframe part re 
ulting lighter military aircraft 

It has been estimated that thers in average of about 20 
out f aluminum going into the 19 sutomolnie. There is ar 
iverage of 43 pounds of copper per automobile because of the 


large amount used im electrical equipment, but on a volume basi 


aiuminun ¥ ahead t ce “tT 

\nother growme civilias se Of alummum ts for strong, light 
d casting About 42 per cent tf alumimum casting ingots are 

to die castings in 19 and t year about 138,000 tor 

ot a i will bee ed for e Casting 

There is 1 » dropping ott m zinc die casting vhich are esti 

ited + JRO OOD ton for 19 but " iv ume-ot-part basi 
slum casting are ow tar ahead t ta 

A new 100-foot oil-well telescoping derrich capable t drilling 
o 5,000 feet wit inch pipe made entirely of aluminum to 

. t ghway weight limit Che derrick, built by the 
Era Vanufacturing Corporation, Tulsa, Okla... working wit! 
Rew { Vetals ( mpany Louisville Ky has square tubular 
dlumimnum legs and bracings and gives a saving of 40 per cent in 
eight compared with former steel derrick 
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CrysCoat 
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*The Oakite CrysCoat 
Cleaning-Phosphating Process 
for preparing metals for painting 





CATERPILLAR-)built Tractors and Scrapers have been tackling tough earth- 
moving jobs for fifty years. Beneath the famous yellow paint finish of these 
big sluggers is a fine coating of CrysCoat. It helps make the finish 
stand up under all kinds of heavy punishment. 
There’s an Oakite CrysCoat Process to suit your particular set-up :— 
1. Zinc phosphating in spray washer 
2. Zine phosphating in tank 
3. Fron phosphating in spray washer 
4. Iron phosphating in tank 
Each CrysCoat Process gives you a fine phosphate foundation 
for long-lasting paint adhesion. 
Each CrysCoat Process protects against corrosion under the paint. 
Each CrysCoat Process is easy to contrel. 
Each CrysCoat Process is solidly backed by nationwide Oakite Service 
that unconditionally guarantees satisfaction. 
Illustrated literature describing the Oakite CrysCoat Cleaning-Phosphating 
Process gladly mailed on letterhead request. 
Oakite Products, Inc., 49 Rector Street, New York 6, N. Y. 


pe CiALIZED INDUSTRIAL Clegg, 
. e 


CrysCoated Products 


OAKITE aaa 
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Kadiographic Inspection I 
‘ it f : mit 
¢ York, f Mhographic mspection of ’ cket of 12 bull é W Miniature Kectifiers.—Gert 
j thin Mack t ! ‘ ‘ x ! 
My j ; (A) ich i ‘ 
é ca phere, Ihe Enamel for Bluing.— k« thr . i ee 
( t t t ( ( cur P 
iO , ' 
ul f 
mM 
Xenon Lamps Ne f ‘ t " ct i 2 (0K " 10-ce | 
, cing , A, eu 
rf ! ‘ ci LT, 
ent I rt yi I f ‘ 
' petit t f ( 
t | ¢ , 
‘ f Min 
att ’ (nit { ( ' 
ector cree \ TLL, att i Lhe cost I t Selenium Rectifiers ! 
cent “ in { f , 
e ' | t ’ 
t t tt u it i 
Silicon Rectifiers ‘ ‘ f 
rar ‘ " (M) ( thre 
i t t { Ow e se t 
Flash Lamps ! mi orat ‘ ble of operating at YW ne cent eff roce ‘ ‘ hett 
i la i ‘ i) ‘ Y nate ‘ t 
t i ! { t ule t ( t t it trie ‘ 
ut a t ) iteria I | ree ! ad ‘ racte t t { f ‘ 
ninature lamp 1 made cylindrica ri / ‘ ’ ’ ce { cent ind t 
tead of tapered, thus giving more volume par atersot N |. Compactne the verse re t ce 100 per cent greate 


How the use of NATIONAL Seamless EXTRUDED 


Stainless Tubing 


cuts nuf Teh iela lalate costs 





SING NATIONAL SEAMLESS EX NATIONAL Extrupep Tubing offers 
U rrupep USS Stainless (type 303) you high strength, uniformity, and de 
Tubing, the Tri-Clover Division of pendability that only seamless tubing 
Ladish Corporation is now turning can give. For a better precision part, 
out hexagonal nuts in less time and involving fewer operations and fewer 
at lower cost than they could using machine hours, investigate NATIONAL 
solid bar stock. The savings in mat« Seamless ExtTrupep Tubing—made by 
rial cost alone amounts to 11.77 cents the world’s largest manufacturer of 
per piece tubular steel products. Feel free to 

All machining on the nuts, except call us if you'd like help in applying 
threading and O.D. finishing, is done NATIONAL Seamless to your product 


in one operation on a 6-spindle, 344 
inch Conomatic automatic machine 


National Tube employs a het-extrusion process 
A saving of five seconds in the time 


known as ‘‘Sejournet™ in which white-hot billets 
of steel are squeezed inte tub- 
ing of various shapes by a 
use of hex tubing has eliminated the 2,500-ten hydraulic press and 
cost and upkeep of boring tools—and ram —a manvtacturing method 
because tubing is considerably lighter that insures absolute uniformity 
than bar stock, it can be handled faster of wall strength 

and with less difficulty 


cvcle was made by using the extruded 
hexagonal stock versus bar stock. The 





NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH. PA 
( Tutwag Specialties) 
COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamless EXTRUDED TUBING 
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POWERFUL... 


RAYTHEON Silicon Power Rectifier 


Typical of Raytheon’s new approach to old problems is this revo- 


lutionary Silicon Power Rectifier. It is superior to ordinary rectifiers — 


Six Ways 
@iy t on ere 
ew ts. ee ‘ e voltage 
e! 4 
*, t ’ ta at y) ’ Pak 


This Raytheon “first” with major applications in military aircraft, 
guided missiles and in many other area requiring DC power is 


further evidence of Raytheon’s “Excellence in Electronic 





RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS Excellence in Electronics 


Receiving and Cathode Ray Tube Operations, 55 Chapei St Newton 56, Mase 
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Smaller Motors roved materia 

it 1K ea 
eight t tri t ce if i 
itter of for many types of 

‘ a mt eat ad 
intages ft iry equipment. More 

powerful r " hetter theti 

nsulat thetic 1 
eae coat uct 
Precision Boring ; . , ° 
i i wre © ¢ 

fact ‘ 1 / irté 

f ‘ “weer itor ( let 
it rerating t ird 1 tor ind a 
A) p™ ‘ for i ) he no 

larger than a er 15-1 epower motor 
Concentrated Foods Veight- and 
pace-sa florts are 1 confined to 

mechan ind electr il equipment. The 

i r Cla t re cot 

Precision Turning 

and Boring centrat foodstuffs to save space. Test 
cruises recent ule by two submarin 
using concentrated foods saved 25 per cent 

1 ice i 1 gal 1 21 day prov 


: . sion endurance. The H'estern U'tilizatios 

A modern plant of 350,000 square feet ; - Research Branch of the Department of 
... the finest machinery and equipment ; Agriculture, Albany, Calif., has develope: 
for the manufacture, assembly and test a tomato powder that stores well for long 

of precision electronic, electro-mechanical, periods and can be reconstitute kl 
mechanical and nuclear instruments... into tomato juice by merely addi 

add to these a highly skilled staff of The powder used for beverage juice i 





research, development, engineering made by a 2-stage process of vacuum dry 
and manufacturing specialists and ing the liquid and pulp fractions sepa 
an experienced management... rately 
means Daystrom can do the complete \ lower-cost method is to spray-dry 
job, from drawing board to finished Hobbing 56” the concentrated paste. The powder made 
product... ALL UNDER ONE ROOF! Ring Gear by . , Airy : , 3 x ag pane, & 
casily nu ! itt ictory or oup arm 
is cheaper. Incidentally, the Navy uses 
about 12,000 tons of canned tomatoes ar 
nually 
Manganese Production Manganes« 
has figured ¢ ill lists of strategic mili 
tary materials for the past two decade 
but there ire good prospects that the 
metal will no longer be in a strategic or 
critical cla vhetr ew methods are per 
fected for utilizing economically the vast 
resource f v-grade manganese ort 
available in this country 
Precision Gear | a a a oo 
Cutting paying ret i rice for manganes« 


dioxide produced by beneficiation of do 
mestic ore t mitlorinme technicians be 
f lieve that t 1 er to utilization of our 

\ dlf/s Off] Archbold, . ; vr | vil not ; ‘ md inn 
\ r Penna. chanical beneficiation but rather in chem 


ical proce 





j Pure ma ies carbonate pow ler ot 
j ! 2 mesh t at < be converted easily t 
ky j Wiien manganese dioxide nodules for use in stec 
i n and wu ther a cation A be produced 
at the T ite ! vt ! lail : An i ti 





Daystrom Affiliates: pl ‘ mes 
American Gyro; Heath Company; Corporation. at Riverton. Mi 
Daystrom Electric Corp.; Suall nen 
American Type Founders, Inc.; The 
Daystrom Furniture Div. 


104 ORDNANCE 


Division of 


Daystrom, Inc. 


» plant use low-grade ore of 10 ¢t 














MODERN SCHEDULES DEMAND—POWER... 
FLUID POWER 


KINNEY 


Hazel Park, Mich. 
Dual-Vane Hydraulic Pumps, 3 
to 120 gpm; Fivid Motors, 7 to 
140 hp; 2000 psi operation. Pis- 
ton-Type Pumps for 5000 psi. 


Cleveland, Ohio 
Gear-Type Hydraulic Pumps, 3 
to 120 gpm; Fivid Motors, 3 to 


52 hp; Cylinders; Control and 
Auxiliary Valves; 1500 psi. 
vn VISION 
Watertown, WN. Y. 

Railroad air brake valves for 
freight and passenger equvip- 
ment, STRATOPOWER Hydrev- 
lic Pumps for Aircraft, te 3000 
psi. 


mié y N 


Boston, Mass. 
Rotating Plunger and Heliqued 
Liquid Hendling Pumps, te 
3000 gpm. Vacuum Pumps, 0.2 
micron, evacvete 1800 cfm. 


Avrora, til. 
Liquid Handling Pumps, Cen- 
trifugals, 4000 gpm, 500 ft. 


heeds. Turbine-Types, 7000 
gpm. Condensate Return Units. 
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Vehicles that haul 75 ton loads... 
Shovels that handle 16 yards and 
more at a single bite these are 
but two of the many juggernauts that 
move mountains or mole hills...that 
give industry higher production at 
lower cost. And the key to velvet- 
smooth control of all this harnessed 
energy is Fluid Power! 


Mine, Construction, Marine, Oil 
Field, Farm and Materials Handling 
Equipment attain ever-increasing 
productivity through the rugged de 
pendability of Fluid Power. Machine 
Tools, Presses, Paper Machinery, 
Petro-chemical and other processing 
equipment achieve greater auto 
mation plus micrometric precision 
through Fluid Power 


There are three divisions of The 
New York Air Brake Company which 


concentrate the development of 


a u r 
advanced design hydraulic equip 


ment for this Fluid Power. Thus, from 
a single source, industry may have 
the ideal component for the specific 
function Gear, Dual-Vane and 
Piston Pumps, embracing a full range 
of capacities and pressures to 5000 
psi, and Motors, Control Valves and 
Cylinders to develop complete hy 
draulic circuits 

In addition to Fluid Power, industry 
finds the answers to its liquid han 
dling problems in Aurora and Kinney 
Pumps. “Any material that can be 


pushed through a pipe” from 
gasoline and alcohol to tars, sludge: 
slurries and other heavy semi-solids 


and the less dramatic tasks of 
sump, deep well, boiler feed, and 
household needs are all dependably 
handled by these famous pumy 

Write today for literature contain 
ing hundreds of ideas for you to im- 
prove your product, increase produc- 
tion and lower costs. 


THE NEW YORK AIR BRAKE COMPANY ( 


230 PARK AVENUE ° 


INTERNATIONAL SALES OFFICE 


NEW YORK 17, WN. Y. ) 


90 WEST ST. NEW YORK 6 WN Y 
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“Bendy” OFFERS 3 SENIOR @- 


ENGINEERING JOBS 
WELL WORTH ito. 7 ream deve ws . : . 
LOOKING INTO! | MECHANICAL _Niekel Powder Chemisty, ta 
DESIGN eed ae 














reica eseare t at Fort Sas 
. . . em : ert ‘ ic and 
Senior Engineer contains 9087 ger cont aldal and 01 
6-10 years experience in cent cobalt rdinar electrol 
TEST EQUIPMENT missile or aircraft elec- Solin ‘ i a A atid eee 
tronic package design “0? - - fin aren 


DESIGN Familiarity with vibration The lant treatin (MM) ten eo 


and other environmental 128 


problems essential 















































7-10 years experience in develop use fective for A , 
ment and design of electronic a ° = tered hatt 
test equipment for complete 
systems involving microwave and 
pulse techniques, adaptation of . Ceramic Coatings let~« t 
commercial instruments to special , . : f , 
applications, preparation of pro nialliec — - : - 
posals and the actual product w genera rotected b i tempera 
design of electronic and electro ture enamel ¢ iccording to Par 
mechanical devices. Familiarity 
with problems of maintenance ’ Po nan mpany, Cinci 
helpful. Supervisory experience nati, O eramic coati adhet 
and ability required 
el to ww r led tee tau 
, ‘ ‘ , ‘ tec byrot t fer meta 
ENGINEER 
4a , i 4h line coat ‘ Tah OOo to OOO 
mch thick, but ‘ ghi-temperature coat 
bd ’ ‘ 
WW 1 ta ‘ tee ire ‘ era ul 
6-10 years experience in OOO1L to OOO lhe ceramic wi 
missile or radar electronic t ‘ t «ch und a ! 
system development. cha i t to the ‘ omt of 
Ability to direct systems the bas« t 
engineering at the pro- 
ject level Insulating Paint { new  insulat 
roof paint being produced by the Monr 
( mifar { i {) i ‘ ou 
formulat fa ilt icone re im 
. ly ' ; ‘ ' 
Here are three exper ially attractive job At Bendix vou will be associated ! In a 
opportunities for engineers who want with top missile authorities and have u , t e pamt can be 
be 
to get on the ground floor in the impor- at your command unexecelled engineer ; 
tant, intere 1. and « ee phase ing and manufacturing facilities. Salaries ‘ : * . 
of a new industry —guided missiles ! ! ich flab to the 
bad for the nt top jobs and other Oppor ’ 
Qualified men are given real job urface. ref f the sun as 
tunities are open for discussion. Write 
responsibilities with Bendix and grow ; Mr. W. L. Webl ' ulat aint 
today : ' (ren 
with the development of what is not es as en er 
u =. > S&S “ 5 
only the nation’s most important Manager, Missile Seetion, Bendix 
’ 
weapon system, but a project that will Products Division, Bendix Aviation High-strength Porous Metal.— lor 
undoubtedly lead to new and impor- Corporation, 403 North Bendix Drive, tals ar t , noted 
tant long-range commercial application, South Bend, Ind, treng e | , Dr 
lun I ‘ mont Pa 
] Calit an be acle 
23 OTHER ENGINEERING POSITIONS! | are dpm 
toa AK und ” quar 
Bendix also offers unusual job opportunities for assistant ‘ tame ‘ 
engineers, junior engineers, and technicians, as well as a ‘$a t ed as a 
score of other assignments. A 30-page book describing in at ‘ tinue brat 
detail every phase of our guided missile operation will be - te 


sent to you on request. If you are interested in guided 


missiles 
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this book will interest you. Write for it today. 
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Save Up to 80% on Fastening Costs 
with the REMINGTON STUD DRIVER 


“Cuts my conduit anchoring cost 
by an average of 74%’ writes 
one electrician about his Remington 
Stud Driver, and it’s a typical re- 
With a speed of up to 5 studs 


port 
this powder-actuated 


per minute, 
tool is bringing new economy to the 
job... new opportunities for elec- 
trical contractors. 

Many maintenance men are find- 
ing they can speed up installations, 
get more jobs done with the Rem- 
ington Stud Driver. Others tell us 
that the tool's light weight —6 Ibs. 
makes overhead work a lot easier. 
All are agreed that you can't beat 
the Stud Driver for setting studs in 
concrete and steel, 


What’s your fastening job? 
Whether you're fastening eye bolts 


“I It's Remington—It's Right!"’ 


fon GD 


Listed and Approved by 
Laboratories, inc 


© 
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Underwriters 


for stringing wires or conduit clips to 
concrete, you'll save money with the 
Remington Stud Driver. For further 
information on how this amazing 
tool can help solve your fastening 
problems, mail the coupon below. 


QUESTIONS YOU ARE ASKING 


QUESTION 

Where can I get information about 
the guards that many maintenance men 
have been using for special applications? 


ANSWER 

Just send the coupon below, we'll be 
Rlad to supply you with a description of 
all the guards and their uses 


MAIL THIS COUPON TODAY 





Pree eee eee eee “sees ees 
‘ 

¢ Industrial Sales Div., Dept oO H 
’ ‘ 
¢ Remington Arma Co., Inc . 
$ Bridgeport 2, Conn H 
, . 
‘ . ‘ 
‘ Please send me a free copy of the new book . 
, . 
« let showing how I can cut y fastening costa . 
‘ 

, H 
+ Name : 
‘ ,. 
‘ 

: P : 
‘ ‘ 
’ ‘ 
f 
‘ ‘ 
iz, 
‘ ’ 
’ . 
‘ | . 
‘ . 
‘ ‘ 
teeccccccess ececcccocceccccececes cecccccoscest 
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boundary-layer cont reduce drag or 
high speed fighter plar wd tor porou 
vall cooling jet engine 

Poroloy made up of continuou 


bonded at the cros 


The 


strands of fine wire 
tering 


over joints by su size, spacing 


and pat it tive ores is controlled by ac 
curate mecha il positioning of the wire 
id= the pore configuration may lx 
traight through, as in an ordinary wire 
clot cree r the may be on ar Argyle 
or 1 ‘ pati The material come 
in sheets of various thicknesses (0.01 te 
0.125-inch) iv 17 up to 24 by 6 mele 


and in seamle tubing up to 18 inche 


diameter 
\ sheet insulatior 


trength thar 


Insulation. 


New 
that has a higher dielectric 


mica and will withstand temperatures t 


renheit whi is fig 


500 degre« Fa 


than that found in most of the re 


honded mica substitutes, is the new 


film developed by the Imerican Machi 
Foundry mpan New York. N. ¥ 
It consists of a 


on, of Du Pont 


fluorocarbon re 
with a filler 
hibers 

\t present it cannot be had ir 


] +} 


thin a pit mica e thinnest now of 


fered regularly being 0.60 inch, but thinner 


heets are made for insulation in capa 
tors, motor slots, coils, and for high-te: 
perature wire and cables. A porous grack 
is available for high-temperature, chemi 


cal-resistant filtering. The film has a di 


electric strength of 1,750 volts per mil an 
dielectric constant of 2.1 

Radiation Shielding. Combining — th: 
radiation-shielding qualities of lead met 
vith the easy olding ability of a 
thetic plastic re the J electro Industri 
Corporation, Long Island City, N. ¥ 
fering a new material known a Lead 
cast. The material consists of up to ‘ 
per cent lead powder combined wit! 

ore per cert t thetic resi bind 

It can be molded to intricate shapes, ir 
serts can be molded in, and the molded 
roduet ‘ eater structural rigidity 
than cast lea wid has a smooth-finished 
urtace It hbemg recommended for in 
trument using shielding, containers for 
rachoactive material protective wall 
nel ind terlocking bricks for tem 
orary vable shielding 

Plastic Piping.—A new line of Duravis 


rigid unplasticized polyvinyl chloride piy 


ing being marketed by Wilmington P! 


fics, Inc., Wilmington, Del.. comes in size 
trom '4 to 4 inches in standard and heavy 
eveht. The tanda d pipe is recommence 
for safe pressure trom 300 to 100 pound 
ct (juare ‘ uid the heavy weight for 
ressure to 400 pounds per square 
ch to ( ‘ e and 175 pounds f 
t irg 
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Finished Stampings 


COST LESS ON A DANLY LINE 





You get more finished stampings per shift with a line of Danly Presses. Each 
Danly Press maintains steady, uninterrupted production. Running together as a 
line, they turn out more stampings because there are fewer line shutdowns. 
Danly’s heavier construction is your best insurance against costly shutdowns. 
Also, look for complete automatic lubrication supplying clean filtered oil to gears 
bearings and gibs; extra rigidity to minimize deflection and vibration, increase 
die life; exclusive electrical and pneumatic control devices for convenient 
automation and safer operation; cooler running, longer-wearing clutch and brake 
From bed to crown, every Danly press is engineered for dependable performance. 
Danly press engineers are at your service... write today! 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 





Danly offers any press you 
need single, double or 
triple action overdrive or 
underdrive. Make your 
press linea Danly line and 
save costs at every stage of 
your operation from blanking 


to finished stampings 











riVE KINDS NEW DEVELOPMENTS 
OF MASS PRODUCTION 


METALWORKING MACHINERY 





PRESS PROGHAM INALGURATED 


by Waterbury Farrel (ciara mane 


| ree 2/0 1 ‘ CAVY ré prowral! to get into operation 





COLD PROCESS BOLT & NUT MACHINERY 
~Headers (all types) © Rivet Machinery 
| Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


* 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
® Eyelet Machines © Multiple Plunger 
Presses © Horizontal and Hydraulic 
Presses, etc. 





’ 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) © Also Slitters 
© Straighteners © Cut-off Saws © Coilers 
© Winders, etc 


> 


WIRE MILL EQUIPMENT — Continuous 


Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 





Heavy presses will make one-piece aircraft parts 





thw 
® Chain Draw Benches © Pointers © se 
Swagers © Bull Blocks © String-up 
Machines © Spoolers, etc. 
WH)-t t t \ t | 
4 | ] { g, wn 
SPECIAL MACHINERY — Sendzimir Mills 
® Small Arm Ammunition Machines © 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining iH minis 
Mills, etc ‘ ve components for all type f dern military aircraft 















HERE'S A SAMPLE of Water 
bury Farrel mass production 
equipment in action. This 
complete WF automatic pro 
duction unit combines a 40 
ton double-acting, upright 
blanking and cupping press, 
@ conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 sinc 
shells per minute 


WATERBURY FARREL ee Bey Pompe 


FOUNDRY & MACHINE CO 


WATERBURY CONN 


Mice 
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if you have to hit a target 
Lo) 0 ot - 1a ie ay —) - eee 


Call AC! 


Not many people can build equipment that 
will let you hit an unseen target in flight 
Asa matter of fact there are very tew who are 
experienced in this highly complex field 
But, AC. stands high on the list 


The U.S. Army's Skysweeper is radar-directed 
and controlled by an amazing I-48 “elec 
tronic brain” built by AC. It not only 
detects and tracks intruders, it fires at 


them with devastating effect 


The deadly accuracy of the Skysweeper is 
one more step toward pinpoint fire-control 
methods just one of many steps taken 


by AC 


If you have a problem in the field of fire 
control, call AC today! 


everal penings for 


f 

1C now ha | 

| 

DEFENSE qualiied engineer m the el | 
: f field. For det ir 


ron fed led injortia 
f naouCcTS . | 


Write for illustrated booklet 


"AC Engincerime for the Future 
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New Developments REFINING OF TITANIUM upon the fact that most impurities 








cretitist at = the Vesting Re eta elerem t ther the 
The main base, fron ‘ the « «pedi ‘ ch Laboratori« are purif rt t) ju tat tt t t 
tion will operate ‘ cated f t ind other ird-to-get eta } co rit tita " " 
Little America area, the sit f ' yw the te t refe ce for the liquid state of titaniun 
Byrd's earlier expeditio to Antaretn cage of its « making. The roce When a bar of impure titaniur melte 
(One base wi be comstructed at BO ce calle Cage one refi y ‘ iu ‘ rogt t 1 t e1 the ré 
ures cuth latitude and 120 degre« est ethod to melt a bar of metal ile the concetitrate the liquid titanium ane 
longitude and another base wi be baunlt follows the 1 te one to the end of the 
at the with Pole bar | ni l then cut off and di 
Ultimate " A the three-year-lor card the t of the titan 
expedition ill be the estal ent of bar ch time the proce 
bases from lich American scientific ol repeat iti wre ré ved 
erver Cal or) luring the 1957-195% 
ssesteiesh won i vhich the Unite HIGH-SPEED TRAINER 
tate und thirty-eight other nations are The Navy is its frst sea-duty . 
taking part trainer that can exceed 600 milk al 
hour, yet t y 97 mile n hour 
INTERCONTINENTAL er { et. 7 tandet 
MISSILES ee AY 0 Tn eee alnewal 
Negotiations are under way for a 5,000 hic xluction at Lockhes 
mile missile test range extending fron \rreraft Cor can operate aboar 
Florida cro the cnutl \thantn t carriet It capal tf per 
Ascension Island. The United States ex fort all t wneuver f a standard 
pects to he able to fire missile the lengtl NAVY tet 
of the course ilthough they will carry An xz et traime new feature 
test mstruments instead of warhead It i " hournd layer contro ysten 
is reported that the United tate , Zone refining in process Compressed air fror the on a if 
vorking on two types of intercontinenta channeled t thre g and = squirtec 
riissile i upersonic ballistic mi le metal act . ha ¢ cru re throug t ‘ lirected at the flay 
traveling at 12,500 feet a second and a venting « tal ition | conta y an uileron 
lower-flying, turbojet-powered missile of vessel. Object of the proce t repare revoluti ry yst use 
wreatetr wcuracy which l tecred by uperpure meta tive orma urflow t ue tive ( tro 
tellar havigation Lhe ucee ! one re ‘ urtace i ve the urpla ( reate 





For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


" Cendix” W. pe 


HEAVY-DUTY 





ELECTRICAL CONNECTOR 


Here is the electrical connector designed She ll components are thick-sectioned high- 
and built for maximum performance grade aluminum for maximum strength. 
under rugged operating conditions, All aluminum surfaces are grey anodized Ss Cc I N T i L L A 


Intended for use with jacketed cable for protection against corrosion. 
It DIVISION 


and not requiring ground return through will pay you to remember that for 


mating surfaces, this connector incorpo the really tough jobs, where ordinary 

rates sealing gaskets at all mating joints electrical connectors just won't do, be sure 

W Type Bendix* Connectors also incor to spec ify the W Type Connector. Our 
SvlAT Om COnPORation 


sales Department will gladly furnish com- 


pl te spec ifications and details on re quest SIDNEY, NEW YORK 
* TRADE-MARK 


porate standard Scinflex resilient inserts 
in established AN contact arrangements 








Export Soles: Bendix International Division, 205 East 42nd $t., New York 17, N.Y 
BRANCH OFFICES. 117 E. Previdencia Ave.. Burbonk. Calif @ Stephenson Bidg., 6560 Coss Ave.. Detroit 2 


Mich, 


. FACTORY 
(Viesbkd 512 West Ave., Jenkintown, Po. © Brouwer Bidg., 176 W. Wisconsin Ave., Milwoukee, Wisc. © Americon Bidg.. 4 S$. Moin St., 
° 1 Springs Rd., Dalics 19, Texas 





Dayton 2, Ohic 840) Cedar 
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| K-S : 
: products are 3 
: STANDARD : 
3 in the 3 
| Automotive : = 
Industry ; 


VARI-SPEED 
<< +> 
GOVERNORS 





King-Seeley automotive dashboard instruments, instrument 

clusters and governors have been very widely used on 

passenger cars and trucks for the past 28 years. Among 

the important reasons are 

@ The K-S Research Division works continuously in the 
development of better designs and more effective 
processing. 

® All K-S products are manufactured under a formal 
chart system of statistical quality control to assure 
maximum uniformity and dependability 

When you standardize on these products you provide 

equipment for your customers consistent in quality with 


the vehicles you produce. 





DIESEL GOVERNOR SA 


7173 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
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NIKE: - oe - 
PROOF POSITIVE Other etre ince a 


NIKE, a tactical air-defense 
weapon that is rapidly being 


installed by the U.S. Army in and DRONES TEST A-BLAST 
around our most strategic defense Three ‘ QF-80 jet ds 
areas, has demonstrated the 7 " ‘ 
reliability and producibility of 

rocket power. ' : 


Under subcontract to the Douglas 
Aircraft Company, which is asso- ce { ( cope | 
ciated with the Western Electric 
Company, prime contractor on 
NIKE, Aerojet-General developed 
the sustainer rocket motor for 
NIKE and is producing them for 













Douglas in large quantities 


The largest industrial organization 
devoted exclusively to the 
development and production of 
rocket powerplants, Aerojet 
General is supplying new, bigger 
and better rocket power for the 
Nation's defense program. 





Ground radar control station. 


© Solid- and Liquid-Propellant 
Rocket Powerplants for 
Missile and Aircraft 
Applications 


@ AeroBRAKE Thrust Reversers 
(SNECMA) 


@ Auxiliary Power Units and 
Gas Generators 


drone. with the other in stand-by 
@ Electronics and Guidance 
@ Ordnance Rockets 


@ Explosive Ordnance and 
Warheads 


@ Underwater Propulsion 
Devices 


@ Architect-Engineer Services 
for Test Facilities j oy of a ‘ pecial ita-collect 
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iti they trot ra mctive 
A Subsidiary of AZUSA, CALIFORNIA 
CINCINNATI, OHIO 


The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 





MORE POWER FOR AIR POWER Laboratories, | 


INANCE 
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Bundy solves refrigeration problem 
with unique tubing strainer design 


Read how Bundy Engineers 
work with designers to 
help make better products 


As a designer, you undoubtedly know 
that Bundy is the leading manufac 
turer of small-diameter steel tubing 
You've 


many 


probably seen it specified 


times. 


But, for you, there is more than 
manufacturing going on at the Bundy 
Tubing Company. 


Shown at the right is a typical 
example of the help you can get at 
the design stage of your product. It 
is just one of hundreds of contribu 
tions which have been made by our 
widely 


engineering staff, in many 


diversified fields. 


Take advantage of this unbeatable 
Bundy expert, 
engineering plus genuine 
Bundyweld Tubing, the only tubing 
double-walled yet stronger; has high 
thermal conductivity, high bursting 
strength; takes easily to any fabri 
cating the safety 
standard of the refrigeration indus 


combination free 


service 


operation. It is 


try, and is used in 95% of today's 
cars, in an average of 20 applica- 

















Problem: Because refrigeration 


systems can be quickly ruined | ict 














Solution: New Bundy design 


ially makes strainer an inte 


tions each. dirt particles which lodge gral part of condenser « The 
capillary tubes, most systems coil end is expanded to receive 
Let Bundy help you with that ise a separate strainer assembly the strainer or filter and then 
tubing design problem. Call, write, is shown above. The two ext ‘e va % pillar 
solder joints used to install the This ingenious design eliminated 
or wire us today strainer assembly give rise to an ne solder joint with its conse 
even greater problem— leakage juent risk of leakage lirt in 
BUNDY TUBING COMPANY Expensive hand assembly meth clu resulted in yt sav 
ods also frequent! introduce ings of 50 to the stomer 
DETROIT 14, MICHIGAN dirt into the system 
i . 
Reese) C", ml 
AS & 7 A “ne 
Ag Svat 
Ee ee 
Bundyweld starts asa continuously rolled 
single strip of copper twice around laterally 
coated stee!. Then it's into a tube of uniform 
NOTE the exclusive Bundy 
developed beveled edges DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 
, joint, absence of bead 
—— y —~ Aneees and less chance for any 
leakage 
| ae —s 
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New Developments 








junction wit the Oak Kidge National 
Laboratory at Oak Ridge, Tem 
\fter six mont #4 research, sanitary 
borne sewage be sterilized by gamma 
radiation without activating or leav 
residual radiation in the treater quid 
T he Naste rociuct trot i ( ‘ ( ° 
eee init ! t d 4) ible mire ! es 
nred radi ‘ ite i ” 
4 ° tality ¢« t en ist Ti ‘ 
h he used t ter ‘ water ine 
other liquids. Work is continuing to ex 


ploit other po sible benefits 





\ ne ! ft crobee Rocket 
designed t yt f it the 
Consider the LeTourneau machines shown atmosphere at altitudes up to 1 " 
here. In each case a team of hig electric , was launched at Holloman Air Develo 
wheels does the instant bidding of /ittl ment Center recently. Called the “Aero 
electric switches a single operator in the hoe. 88l” vosket ie carcind an extre-hes 


cab of any one of these giants moves a sim 


load of instruments on its first flight and 
ple control and the machine instantly re- 


attained at altitude of about 12 mile 
sponds. 
The launching was the first in a seri 
Each of the big wheels drives, brakes, and hich will carry through 1956. Th 


can be steered for each is a LeTourneau 


rocket is expected to obtain data on solar 
Electric Wheel, a new type of power pack 





rad:atio ky brightness. and other in 
age consisting of a LeTourneau Electric 

port t itural phenome encountere 
Motor and Gear Reduction within the rim —_ Le TOURNEAU SNO-BUGGY. Built for explor ’ - aa : - 
of the wheel. These wheels float on huge, ation of polar areas, including dr at altitude Crh ABOVE One NUNGred min 

v P } y 
extra-wide base tires, which provide ground powdery snow. Has huge dual tires on The rocket was manufactured by tl 
contact area up to 4 feet wide at each wheel each electric wheel for maximum flota Aero-Jet General Corporation of Azusa 
for greater traction and flotation than ever tion and traction Calif., and was powered by a 4,000-pound 
E | 


before obtainable, making operation possi thrust motor 


ble in deep mud, powdery snow, or loose 
BOUNDARY LAYER CONTROL 


beach sand 
The \ir Research and Ds velopment 


All functional operations of this new 
} ’ | ] | ] 


LeTourneau equipment are powered by Command recently disclosed details of 
LeTourneau Electric Gearmotors, and con two practical systems of boundary-lays . 
trolled by the machine's single operato! control which will reduce aircraft take 


with simple electric controls Mf and landing speeds by one-third ane 


neth of ru , ad by or heal 
[his principle of electric power and con- gt tor required me-halt 
“ ysten ere developed b AR 
trol is a great new development which has ysten leveloped by ARD¢ 
increased mobility for the military and in Wright Air Development Center ar 





creased production speeds for industry. It is tested on F-86F and XC-123D air 





LeTOURNEAU SNO-FREIGHTER. 24 electric 


a principle which LeTourneau can put to — wheels of this six-section vehicle drive craft 

work for you immediately. May we be of and brake to carry large tonnoges of Ihe boundary layer is the name applie: 
‘Ip? . . . ; 

help Phone, wire or write today cargo into arctic wastelands to the thin layer of air found next to the 


urtace of aircraft wings in flight. As the 


] nig move throug the ul t t 





er drags along the wing surface and 
causes the air stream to separate fron 
the wings at certain poimts, particular! 
it the wing flaps or at the sharp lead 
edges of thin wing Since the lifting 
power of a wing 1 lependent on a cot 
uous, uninterrupted flow of the ! 
tream over its surface, the separation of 
te “ the stream caused by the dragging bound 
LeTOURNEAU AIRTOW. Quickly swings and LeTOURNEAU CORPORAL LOADER for ground iry layer considerably reduces lift 
spots big planes using infinite power selec- handling the Corporal Guided Missile. This In the first of the two new 
me sot nal Gs ow tad baie, Seca Maen Res, ston device wat wed at the dig 
Reiners edge of an F-86F test aircraft to remove 


the thin layer of dragging air. The stand 


Manufacturers of BIG Equipment Since 1929 rd leading-edge skin of the F-R 


laced witl i rou sintered tainie 
teel sheet, and a single modified turbo 
+ e ABER seinen 


upercharger was wtstalled i housing 





COeteutanr 2657 $0. MacArthur, Longview, Texas beneath the fuselage to provide the forc« 
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Hlectronic 
—* 





computers 


INSTRUMENTATION 


Aircraft and Navigation 


CONTROL SYSTEMS 
Airborne and Shipberne 


COMMUNICATIONS 
Equipment 


COMPONENTS 


Electronic and Magnetic 


ELECTRONIC COMPUTERS 


Commercial and Militery 


Burroughs is actively engaged in 








defense projects in all these flelds 
Burroughs, through its extensive 
facilities, is equipped to perform the 


complete cycle of work—from ana 


for guiding 
or intercepting 


lytic and study phases, and the 
development of original concepts 
and design ideas, through large 
volume production and testing 
Address inquiries to Burroughs 
Corporation, Detroit 32, Michigan. 


Burroughs 


Known world-wide for outstanding, high 


speed accounting, statistical and computing 
machines, Burroughs also upies a strateg 
position in the advanced fleld of electronk 


ompvters and data proces J equipment 




















The heavy wall is spirally wound, with multiple layers of 


high grade paperboard, closely butted and evenly bonded 


with adhesive to give extra strength and long use. 


Moistureproof 
Immune to wear and tear 
Self-locking metal ends. 
Excellent for shipping plated metal strips, shafts, rods, tubes 
and many other metal parts . . also, used as cores for 
paper rolls and fabrics; bodies for reels; liners for metal drums. 


Available in diameters and lengths as desired. 


Usable for storage or reshipment. 
Why Pay More? For Good Quality 
THE 


.call CLEVELAND! 


PLANTS SALES OFFICES, 
ae NEW YORK City 
a WASHINGTON, D C 


CLEVELAND ROCHESTER, N.Y 


petro COMPANY ® wast HARTFORD 
6201 BARBERTON AVE., CLEVELAND 2, OHIO 


* ALL-FIBRE CANS + COMBINATION METAL 
AND PAPER CANS + SPIRALLY WOUND 
TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTO 


Plants & Sales Offices: Sales Office: 
TORONTO AND PRESCOTT, ONT MONTREAL 





LOS ANGELES 
PLYMOUTH wit 
JAMESBURG NOI 

OGOENSBURG NY 


ABGRASIVE 
DIVISION 
CUNVELANOD 








THIS CLEVELAND New Developments 
CONTAINER 


bou 
Me 
flight test ule by the NA 
er autica Laboratory showed that 
! u K « 
, ? 7 ce 
( ”) i 
; i le i 
la ! 4 | { i 
I itn ate i i ‘ ( 
Pity , 
rT 
ire used to remove or nullify the undesir 


ble effect of the boundary layer 


JET ENGINES TESTED 





Jet engine on thrust stand 


cell riclle 


static thrust output up to $5,000 pounds 
Most | 
the evaluat ot tiv perfor 
these turboret the 
thrust output I eco 
test ce | ! Sk-4 i i 
been talle e engme te he 
upporte ! these cell ( i¢ 
i breve clet 1 t iccon i tl 
irticula tested and } 
aims the ccurate read ! 
I d “ 
i ‘ licate 1 
t\ t ect ul 
ri () iccuracy I 
i fourt 
i] ‘ mT '? ‘ | ‘ 
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gywrite for 


a Free illustrated 
Brochure on our 


Company and its facilities 


HECKETHORN MANUFACTURING & SUPPLY COMPANY, LITTLETON, COLORADO 


July-August 1955 119 





‘wue® 


TO THE WORLD’S 


LARGEST 
Producer 


Amorphous Elemental Boron has 
moved out of the laboratory into 
full commercial production, The 
proved uniformity and high purity 
of Trona’'s elemental boron 
undoubtedly has an application 
in your research, development or 
manufacturing program. You are 
invited to avail yourself of the 
experience and specialized knowl- 
edge gained in the production of 
90% (plus) pure Boron by the 
world’s largest producer of this 
vital chemical element. 


INDUSTRIAL 
AND AGRICULTURAL 
CHEMICALS 


American Potash 
& Chemical Corporation 


3030 West Sixth Street 
Los Angeles 54, California 


99 Park Avenue 
New York 16, New York 


Write 


SALES DEVELOPMENT 
DEPARTMENT 





ARMAMENT ELECTRONICS 


Dr. W. S. Carlson 





Vacuum tu 
fen 
Ordnanc: 


partime 


Dynamic Tester 


teste to measure dynam 


heen 


antiaircraft fire-control systems ha 


nitiated by \rmy Ordnance under con 
tract with Melpar, Inc. Dynamic te 


red w 
equires ‘ 


ting 


mimectin t neering 


valuation of a Capo 
a series of simulated 


wet aircratt Syste outt 


corded for comparison with c« 


trout 


operate and maintain « 


tromic position finding equipment 
ition 


wided 


for reduction of data and computation of 


requisite for testing by field mul 


wd auxiliary facilitic must be 


fire-conmtrol error 


For budgetary reasons only a fe range 


installations are adequately equipped for 


testing fire-control tems. and im order 


to utilize these installations most advanta 


geously operations are necessarily planned 


in the 


there- 


vell nm advance Testing 


rse of a development 
presents difheult sche ng and co 
ination problem 
nile remedial action ca he taken 
nptly, component failure or other mal 
let tudy 


tions of the equipment w 


in costly interruption of the test 


can field simulation be considered 


ly satisfactory from an engineering 


t of view. Target course 


rep 
} 


dynamic tes 
problem (present 


ling co 


torage 


ncremental 


Development of a 


performance of 


it the requisite re- 


output 
tulbx 
mittent! 
t< 
Pul 
fed hac 
tweet 
vheel fe 
the cour 
mod 
tio 
A cot 
chometer 
cuits l 
ring ont 
segment 
the tv 
tion ot 
cept tor 
used fo 
operate 
represent 
\ppropri 
driving t 
chros. Ir 


economy 
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THERE'S JUST NO_END 


CONTINENTAL 
RED SEAL POWER 


Within Continental's range, from two to 1,100 
horsepower, it would be hard to name a type 
of engine-driven product— vehicle, aircraft, boat, 
or industrial machine—of which one or more of 
the leading makes do not rely today on Conti- 
nental power. As might be assumed from the 
current trend toward greater specialization, the 
list of such applications is longer than ever 
before. The field of Red Seal usefulness has 
broadened to the point where—as this list sug- 
gests—there is almost no end to the industrial 
uses of dependable Continental power. 


Air Compressors Air Conditioners . . . Airplanes Backfillers ... 
Balers .. . Binders Blowers .. . Buses... . Bulldozers . . . Combines 
... Commercial Boats Concrete Mixers and Pavers . . . Conveyors 
Cranes... Crop Dusters . . . Derricks Ditchers . . . Drill Rigs 
Earth Borers . . . Earth Movers .. . Electric Welders Elevators 
Ensilage Cutters ... Excavators... Farm Tractors Gathering Pumps 
Graders . Hay Loaders .. . Heavy Engine Storters .. . Heli 
copters .. . High Lifts . . . Hoists . . . Industrial Tractors . . . Irrigation 
Pumps Loaders Lumber Carriers . .. Materials Handlers Oil 
Field Machinery . . . Parcel Delivery Trucks . . . Pile Drivers . . . Pipe 
Benders Portable Generators . . . Rail Cars Rollers . . . Rock 
Crushers .. . Saw Mills Separators Shovels Snow Plows 
Sprayers .. . Street Flushers . Street Sweepers . . . Threshers 
Trainer Aircraft Transit Mixers Truck Tractors ... Worehouse 
Trucks ... Winches, and many others. 





Continental also builds 4-cycle air-cooled models, from 2 to 3 
h.p., for many industrial and farm applications, both conventional 
and vertical shaft. (AU series illustrated.) Advanced engineering 
gives them easy starting, high dependability, and unusual lugging 
capacity ai low speeds. For information, address Air-Cooled 
Industrial Engine Div., 12800 Kercheval Ave., Detroit 15, Mich. 











SERVICE FACILITIES AND GENUINE RED SEAL PARTS 
ARE AVAILABLE EVERYWHERE 








EAST 457M STREET) MEW YORK 17 NEW YORK + 6218 CEDAR SPRINGS FOAD DALLAS © TEXAS + 3817 SOUTH SANTA FE AVENUE LOS ANGELES 
58. CALIFORNIA + 910 SOUTH BOSTON STREET ROOM 1008 TULSA OKLAHOMA + 1252 OAKLEIGH ORIVE EAST POINT (ATLANTA) GEORGIA « 





for HEAVY 
DUTY service 





Leg 


+ 


ag OF 


PEARLITIC 
MALLEABLE CASTINGS 


6e°o 


The 2-speed truck axle is a must 
under varying load and road conditions 
because it provides a tailor-made ratio 
for every condition. But it takes a 
severe beating under heavy duty con- 
ditions encountered in logging, mining, 
farming, et 

That's why 
Company, leading 
speed axles, specifies pearlitic malleable 


Eaton Manufacturing 


producer of 2- 


-— from National —for several vital 
parts. For Eaton knows that pearlitic 
malleable has high ultimate strength 


resists wear under heavy loads at high 


MALLEABLE 
AND STEEL 


NATIONA 


speeds possesses excellent non- 
seizing properties. In addition, pearlitic 
malleable can be given a smooth finish 

can be either liquid or air quenched, 
And perhaps most important of all, 
pearlitic malleable machinability index 
ranges from 80 to 90 (BL 112 steel = 100) 

Look your product over critically 
Pearlitic 
National 


tion methods 


malleable castings—from 
can replace costher fabrica- 
can offer opportuni- 
ties of reduction in weight, machining 

AA-19 


and assembly time 


Phot Courtesy Eaton Manufacturing Company 


CASTINGS COMPANY 


Cleveland 6, Ohio 


The Nation's largest independent producer of malleable and pearlitic malleable 


Armament E 


lectronics 





Automat 


Assembly 
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It is our business to make large and medium size 
seamless drawn stampings for your business. We do 
it so well that the names of our customers makes 
up a “blue chip” list of American industry. 


That's why we say: if you have a product that needs 
stamped or deep drawn metal parts... if you demand 
top quality workmanship and on-time delivery 


contact G.P.&F. Our facilities for fabricating, 


finishing and assembling can relieve you of produc- 


tion details and headaches...add dollars-and-cents 


economies to your plans. 


Write today for a copy of our booklet—"Science 
and Skill in Sheet Metals.” It “a 
illustrates many jobs produced ee VE 
for our customers...andtells (7). A eel» 
A 


all about us. 


¥ 











ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Otheial disclosure durin 


lew mort are 


Missiles 


the past mlicative if 


America growimg family of rmipssile 


Many are in or near operational statu 


Vike, one of our first operational m 


ile is now sited at 


throughout the country. Expanded pro 


Nike is to take place at the 


\ireraft Charlotte (N. ¢ 


duction of 
new lLouglas 
1956 being pro 


Nike ha 


Currently 


Monica, Calif 


Division in 


duced at Satta 


successfully completed its cold-weather 
testing im joint [ S.-Canada tests near 
Fort Churchill, Canada. Announcement 
of Akt test Hh Nevada midicate that 
Nike and possibly other missiles will be 


armed with nuclear warheads for air de 
ferme 


Honest 


wWeaport ! 


Army 


in operational num 


John, another Ordnance 


ivailable 


bers ith \merica ind I urope Thi 


ground-to-ground ballistic missile is pow 


ered by a large solid-propellant rocket 


over 100 locations 


motor wep! ibout tor 4) wich 

chameter uid 3 ibout 2/7 feet long 
Meanwhile mnprovemenit tor Honest 
Joh ire m the work 


Yet another Army Ordnance weaport 


productiot i the ground-to 


Redstone 


nearitip 


ground Production tooling is 


taking place in a Chrysler Corporation 
lant near Detroit 

It a4 new move th \u bk orce has 
grouped its missile farmly into tactical 


trategu ind air-defense groups and will 
urcraft desig 
Martin Mat 
deployed in Eu 

SM-62 stra 


flight tests at 


no longer use the pilotle 


natior Ihe tactical mi ( 


[M-61, has beet 


Northrop 


ador 
rojx I he ynark 
tegic mu ile undergoing 


Cocoa, lla, Snark, turbojet-powered, is a 


hig peed, long-range missile using an 
inertial guidance system 

Partial wraps were taken off the Bell 
Rascal GAM-63 guided aircraft missile 


j 


An air-to-ground weapon, Rascal is car 
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since 1931 


lies behind every 

automation program. Pioneer 
has a quarter-century of 
experience with both. 

No obligation if you'd 

like to know more. 


| serving e 
industry ‘ 


ENGINEERING 


MANUFACTURING CO., INC. 


Telephone TWinbreook 3-4500 


19654 John R Street, Detroit 3, Michigan 








ried to the vi t f its targ 

mother urplane—probably a b-30 « 

8-47 for now and later by a B-52 or B-5# 
nd r launched } t} 5 
and all launched = miu Tt iM arn 


manner as the launching of the Bell X-l 


rocket airplane 
Rascal gets its power from rocket en 
gines, and speeds of near 1,000 miles ar 
hour have been reported. Guidance for 
Kascal core from the mother ship 
Potent me irmament cheduled for 
the Northror -89 Scorpior andthe 


delta-winged Convair F-102 with the 
Huglhe I I ; 


rocket 


(;AR-98 guided aircraft 


Falcon which is automatically 


target, has a diameter of 6 


ibout 6 feet long, and 


guided to its 


inche is weig! 


approximate! 100 pounds 


Propulsion for Falcon, an air-to-air 


missile, comes from a_ high-performance 


solid-propellant rocket motor giving the 
bird” supersonic speed and a range of 
everal mule Homing guidance with 


the missile a 


The Boeing Bomarc IM-99 interceptor 


ures an effective weapon 


missile combines rocket and ramjet 
power plants. Take-off is vertical with a 
rocket engine supplying powerful thrust 


while two ramjets provide cruising thrust 
T he 


the development stage 


for long ranges ground-to-air Bo 


marc 1s now in 


In addition, two new long-range mis 


siles are beginning to emerge. The Nort! 
Americal Navaho SM-64 surface-to 


surface missile is rocket-launched and 


cruises at 75 to 90 thousand feet altitude 
with its ramjets at a high 


speed 


supersonic 


Navaho is described as being wu 


the long range class 
Also in the long range category 1 the 
balli 


Convair Atla in intercontinental 


tic missile Atlas, completely rocket 


powered may he designed to deliver i 
nuclear bomb at a range of up to 5,000 
miles in about 30 minutes 

Propulsion.— look to the increased use 


of solid rocket propellants hy our pro 


pulsion spectrum. Maj. Gen. Leslie E 
Simon, Assistant Chief of Army Ord 
nance early thi year stated that large 


insensitive solid propellant 
sible 


Ritchey 


temperature 
grains were now po Echoing thi 


statement, H. W 


rector ot 


technical «i 


1 


Chiokol Chemical Corporatior 


Redstone Division, said that, in conjunc 


tion with new grain-to-case bonding tec! 


niques, it is now possible to produc: 


single grains of almost unlimited size 
General Electric, meanwhile, is ex 
pected to release more data about its 


statement made last vear 


that G. | has 


conducted flight tests of the largest solid 


propell int rocket ever built Large stU.S 
during World War I! 
is about 500 pounds. Biggest World War 


Il solid-propellant 


grain produced 


rocket was the Ger 


man Khembote which used nearly 1,300 


pour ds of propellant to give it a range of 


over 125 miles (Continued on p. 126 
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MONARCH 


QUALITY 
STAMPINGS 


45 years of engineering and production experi- 
ence—The skills and equipment for manufac- 
turing better dies, jigs, fixtures, and stampings 


large or small, deep or shallow drawn— 


The ability to tool efficiently for long runs and 
economical production—T* ree thoroughly mod 
ern plants staffed and equipped to produce, 
with utmost accuracy, everything from single 


stampings to complete assemblies— 


OUR SERVICES ARE 
COMPLETE . 

from blueprint 

to shipping carton 


406 $3 W NINTH STREET DES MOINES 9, IOWA 
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with {| Transistorized 


ELECTRONIC EQUIPMENT 


Transistorized military electronic systems are today’s 
reality at Texas Instruments not tomorrow's drawing 
board possibility! Utilizing Tl-manufactured silicon transis- 
tors that far exceed MIL-T-5422C temperature specifications, 
TI now has transistorized military systems in production 


Typical of the savings gained through transistoriza- 
tion, the amplifier at left above weighs 90° less, requires 
80% less space, and uses 95% less power than its vacuum 
tube equivalent on the right. Because of inherent transistor 
durability and long life, TI transistorized equipment and 
systems are also exceptionally reliable and resistant to shock 


and vibration 


Texas Instruments is the largest manufacturer of 
germanium radio transistors. And, since introducing silicon 
transistors over a year ago, TI has continually increased 
production and expanded its line of these high temperature 
semiconductor devices. This leadership in transistor develop- 
ment — combined with extensive military design and pro- 
duction experience makes TI the leader in the trend to 
transistorization 

For reliable electronic systems giving you the kind of 
weight, space and power savings shown above, call on TI 
design engineers. For further information write to Texas 
Instruments, Apparatus Division 


TEXAS INSTRUMENTS 
ra CceoerreerktaTt Ss SS 








Rockets and Guided Missiles 





Guidance. Mux progress is being 
made in the guidance and control of our 
new missiles. Tests with Falcon and 
yparrow indicate that accurate guidance 
systems Cal! be built mto the confined 
spaces available. Beam-rider guidance, al 
though somewhat limited in operation and 
subject to countermeasures, has proved 
uccessful in both domestic and foreig: 
operational missiles. One British antiair 
raft missile es an infrared seeker 

lor longer range particularly for in 
ntercontmenta cruise missile mnertial 
ystems such as the star tracker have 


TomMmiIse a i jam-free method. Command 
guidance techniques, with radar trackers 
ind computers o1 the grou d may prove 


valuable for medium-range missiles. The 


problems associated with the guidance of 
the long-range ballistic missile, however 
may be olved by the developr rent of 
smaller airborne computers 

The importance of guidance mn current 
missile development was re vealed by a 
Department of Defense tatement that 
forty to fifty per cent of the missile cost 
in development is due to electronic equip 
metit Ir production however this cost 


may drop to thirty-five per cent 

If we are to maintain leadership in 
electronic control systems, Louis Fox 
chairman of the board of directors of the 
California Aircraft Parts Manufacturers 
Association isks that the (sovernment 


establish a practical program for the de 


sign and development of new electronic 
equipment. Our guidance demands are 
ever iecreasing with new missile and 
also to be taken into consideration is the 


long time required to prove out new 
components 


Research The Martin Viking No. 12 
recently reached an altitude of 144 miles 


over White Sands Purpose of the firing 


was to study the ionosphere and the effects 


of aérodynamic heating at high speeds 
Viking will be fired thi ummer near 
Norwegian waters to study the atmo 


phere in northern clime 
Snort is the name of the Supersonic 


Naval Ordnanes Research Track at Ir 


yokern, China Lake, Calif. The tract 
4.1 miles in length, is of heavy-duty. re 
enforced concrete with precision aligned 
rails. Snort is to be used for captive flight 
testing of aircratt models, missiles, etc., at 
speeds ranging into the supersonic. Built 
to bridge the gap between wind-tunnel 
and free-flight testing, it affords labora 
tory conditions and intact recovery of 
te st iten 

Items tested on Snort are mounted 


on either monorail or dual-rail carriages 


which ride on metal shoe Test carriage 
are accelerated to the required velocity by 


combinations of rocket motor 


Maximum accelerations of 100 G's ca: 
he achieved vith peed of up to . sw) 
feet a econd At the end of the rut 
water brake is used to stop the vehicle 
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Converter ends engine stalling on the job 


Eimco Corporation reports it’s impos 
Eimco 105 tractor 


Allison 


sible to stall the 


engine through its rORQMATIC 


Converter 


[hat means the crawler delivers its full 


45.000 pound drawbar pull even at a 


standstill— means it can handle bigger 
loads than other tractors of equal Powe! 


not equipped with a torque converte! 


But greater working ability is just one 


of the many operating advantages the 


rOROMATIC Converter, in combination 


with Emimco’s transmission, brings to 


this new crawler. It eliminates the mas 


ter clutch and clutch pedals permits 


instant reversing at all speeds 


July-August 


1955 


It reduces ope! ting costs by cont Th 
matching tract peed t the load 
multiplying engine torque output hold 


ing the power to the load at all times 


It increases the life of c he ing’s 
shatts and engine by transmitt power! 
smooth! protecting en ¢ and drive 
line components from h hock 
load preventing engine tu ing or 
stalling 

And it gives the Eimco 10 finit 
number of speeds with ) un 
range with « four cont er posi 
tions—two torward and twe evers 


I he Eimeco ( orporatior descrim the 
Allison TORQM 


Prongwaric) 





converte 
tractor I 


deve lop 


You'll fi 
verters a 
used in 
CQurprnie 
ulucturel 
role 
1M) hor 


srons can 


! ture 
KIN 
into ul 





f It's key component in a 


SS 000 L000 to 


hat cost ove! 


nd Allison TOROMATIC Con 


nd TOROMATIC) Transmissions 
wick nee of f aut 
{made f many leading m 
‘ POROMATI C onvert fit 
Diesel engines trom 40 1 
wer. TOROMATIC I 
handle up to 500 horsepows 
recy | ent dealer o 
t All aL EVEL 
cat tn or c 
i ! writ Allison Di on 
1 Mot Box 894W Indian 


TORQMATIC DRIVES 
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CONTRACT MACHINE... 


) Litaiidid 
Vulcan was established in 
1921 their major efforts have been 


devoted to fulfilling the contract 
machine needs of industry. 


Such a wide and diversified field 





Since 


has been served, so well, that 
Vulcan today enjoys an enviable 
reputation as Contract Machine 
Specialists. 


Vulcan is not a large organization, 
but it serves many of the nation’s 
largest industries. 


Whether your industry is large or 
small, Vulcan would like the oppor- 
tunity of serving you. 


Vulcan offers you. .... 


[ENGINEERING] 


To plan and design your tools, 
parts, gages and products — a de- 
partment of experts with many 
years of experience and a record 
of getting to the heart of the 
problem quickly. 








(Tooting } 





Craftsmen to build your tools 
efficiently, economically, applying 
over 30 years of know-how and 
background. 





[PRODUCTION J 





A well equipped shop to serve you 
best whether your needs be gages, 
tools, experimental parts, pilot or 
production runs. 


Write for Vulcan's Facilities List 
today. You will be pleased with 


the prompt reply your inquiry will 
bring. 


VULCAN 


MACHINE COMPANY 

















Ird ST.. WAYNESBORO, PA 
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RECENT 


PATENTS 





This department on re 
im (ep ANCE T We f ur reader 
these field 


trout, Mich. C opr 


ishington 25, D. ¢ 


The data are ¢ 


of Patents, U 


INITIATOR CARTRIDGE 


e ». Patent N £U0LS ucd Jan 
war 4 19 to George I ind 
Fevinnte B. Howat Isstyned Imperta 
Chemical Industri Lid I patent 

tes to blasting cartridges contaming a 
blasting charge of sodium nitrite and am 
montium chloride with one to three pet 
etit {f anhydrou xl irbonate or 
magnesium oxide as stabilizer. The object 

to reduce the time between application 
{ the firing current and the blast. Ac 
cording to the mventor their method re 
duce thi time from 01 1 second to 
an) milliseconds 

lwo black-powder charges initiate the 
lecomposition of the main charge pra 
tically simultaneously at two widely sep 
irated points, thereby eliminating the time 
required for the decomposition to travel 
through the main charge 

The firing current passes through ter 
minals and ignite the fusehead which u 
turth ipite the black powder charge und 
the mstantaneous fuse which simultane 
ously wnites the slightly faster burning 
black-powder charge The two black 
powder charge are consumed ubstan 
tially at the same tome and simultaneously 


tart the decomposition of the main charge 


at two separate points 


EXPLOSIVE COMPOSITION 


eU. S. Patent N\ , / Issued 
Varch 22, 1955, to Ludwia I ludricth 
Issigned to Olin Mathiesor hemical 
( rporation This invention rovice i 


method of increa mgr the ensitivity of 


unmonium nitrate explosives by the ad 
htion of a small amount of 
mononitrate Mixture conta g up to 


one per cent of hydrazine nitrate (on the 


bast of the immonium nitrate content) 
can be fused mto a homogeneous mass 
which, upon solidification, yields crystals 


of ammonum wtitrate-hydrazine nitrate 


complex. This increases the detonatior 
' 


the sensitivity. If it is de 


rate as wella 


mcrease thre ensitivity alone 


granular ammonium nitrate may be coated 


ent milttary 


mpiled | 


i patent may 


industrial patents 1 emg published 
rmcd i the iiest a ‘ pments m 
by Melvw rd, patent attorney, De- 
Phau frow {He min wner 
ut ents each ue korrors 
wit ip to te per cent of hydrazine 
” trat 


HELICOPTER UNDER- 
(CARRIAGE 


e/ Patent N PA02 1G] ued 
ruar l { k:dward | Katze 
r r ! ; l'nited lircrat ’ 
poration \\ « i « ce te ( « t 
rest m the ground or on the water i 
show! u bh igure l (top) tive veight ot 
the helicopter will cause the rear strut to 
re = 
7 = ad . p 
<A ‘ 
4 o 
e A iid 
. 
t 
—— ae 
: / a 
oo oe ‘ oe 
2 x 
4 , 
| / < 
‘ , , 
’ 
| 
= » < oe 
amt — — ¢ 90 
| " Ty ~~ 
ss 
a » 
= = 
] A A 


Fig. 1. Strut action at varying attitudes 
«© Ccompresse during < the ch f 
if | i ill be il or be t 
el t Ww it t Ti 

ti l 1 ft t 

due t ind will allow the rotor 
haft f ‘ ubstantially perpendicu 
ar to the surtace of the water. Likewise 
much of t heulty of landing a float 
equipped ehcopter m chop y water is 
eliminated by the presence of these struts 


In taking off from either land or water 


as the eight of the helicopter is removed 
tro the trut they extend into the yx 

sitiot } bigure | (center The 
exter m of the truts im ti r unloades 
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New catapult and 
arresting gear gets them 
off and brings them 


back—safely 


Task forces from E. W. Bliss Company's Ordnance 
Division have been working closely with Navy officials 
in development, production and servicing of steam 
catapults and arresting gear. 

Some of our men have worked at the prototype 
stage ; some are scattered around the world, supervising 
installation and maintenance of this equipment aboard 
U. S. Navy carriers. Still others serve at home, super- 
vising production, or working on steam catapult con- 
version plans for the large Midway-class carriers. 

Because of the size of Bliss’ seven U. S. plants and 
the scope of its facilities, it is able to absorb these and 
other classified ordnance projects without affecting its 
role as world’s leading builder of presses, rolling mill 
and special machinery. 


BLISS FACILITIES AT A GLANCE 


@ Seven major manufacturing plants in U. 5, totaling 
more than 1,750,000 sq. ft. of floor space. 


@ Two licensed Meehanite foundries. 


@ Two welding shops—both capable of handling ex- 
tremely large weldments. 

@ Facilities for both large, heavy parts and for small 
precision parts...from catapults to machine guns, 
for example 


kK. W. Buss Company, Canton, Ohio 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


CATAPULTS + ARRESTING GEAR + MACHINE GUNS 
; NAVAL GUN MOUNTS + SPECIAL MACHINERY 
Plants ot: Canton, Cleveland, Solem and Toledo, Ohio; Detroit ond 
Hastings, Michigan; San Jose, California; E. W. Bliss (Englond) Lid., 
SINCE 1857 Derby; E. W. Bliss Co. (Paris), France 


Bliss is more than a name... it’s a guarantee 
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Recent Patents 





ANOTHER INDUSTRIAL LEADER... 
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t 
Exterior view of new Luria installation 
. ’ . Te 
ruary!l.] i rawtord, A ne 
to Gener j . mpar | , 
ATM CIAJE CORPORATION yentian provides 0 method for eliatinating 
TEXAS DIVISION lisastrous surg the fuel line of a 
chet otor the Tu upply 1 
Chooses ait des 0 ehh te on 
urge tank 
‘ & Phe method mplicity itself All that 
Standardized se eee eee ee 
Buildinas sathinalngs cannes Gaal Wikis ie the wages 
g pace of the fuel tank. A check valve n 
tr lis | t ! erse fl When tl 
Tite ilve te ora u 
f t ed tl ugh the 
check valve and back to the fuel tan! 
ANTISW EEP DEVICE 
. U i , M icd 
Februar j 1. Johy ’ 
I} inive i ul for pre 
entineg the ta ulbmar © mine 
by the ‘ t set up i iter 
} a | we ‘ Ad 
i vessel. Inst ct t t 
iter by the il erat ! 
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_ period of time wheoent to prevent the 


Interior showing Bell's rotor assembly 





PRIMING COMPOSITIONS 


THE “LURIA SYSTEM OF STANDARDIZATION” LOWERS YOUR BUILDING = ¢ ©). 8. Patents No. 2.702745 and 


COSTS...AND ADDS HIGH SPEED TO YOUR INDUSTRIAL EXPANSION —4/%..{s¥! february 22, 1955, t Josep! 
” te lescril a 

One of the primary reasons why Luria. Among the others are adapt- amber af , if ; 
Luria Buildings were selected by abilityand a flexibility of design that are usefu i mixtures { J 
Bell Aircraft ...and became a vital make possible almost any type of ne smemnit ee “ee 
part of the world’s most up-to-date structure and almost any type of com normal 1 ae eee ne 
facilities for manufacturing heli- architectural treatment. As a tetrasene 1 Sat ial re =“ ‘ 
copters...was because these stand result, Luria Buildings can be = ee Tone 
ardized buildings of structural steel ‘“‘custom-built”’ to your ed SD par cont baring witrats 
components surpass the require- individual requirements 


ments called for in the building codes. .,.,. without sacrific- 


ROTATING PARACHUTE 





But permanency of structure i just ing the adv antages e I c Y ‘ 
one of many assets provided by of standardization. ond 3 
| ned f Nadtoplane Compa Phi 
LURIA ENGINEERING Company _ ‘0! provides « parachute 
511 PIFTH AVENUR, NEW YORK 17,N. Y, iting let le motion and increa 


District Offices: ATLANTA « PHILADELPHIA ¢ BOSTON « CHICAGO e WASHINGTON, D.C. it lirect i 
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A battery of Nike supersonic guided missiles ready for test firing. 


No More Supersonic Mummies! 


BIGELOW FIBER GLASS GIVES A BOOST 
TO NIKE GUIDED MISSILE BOOSTERS 


Until recently guided missile booster casings... like Egyptian 
mummies... were swathed in yards and yards of narrow wrap- 
around fabric. It's almost impossible to achieve a perfectly uniform, 
even surface with such an overlapping method. 

A better material and production technique was needed 
to eliminate objectionable overlapping and produce a better Nike 
casing for the aerojet-liquid propellant. 

Bigelow wide fiber glass cloth met the rigorous U.S. Army 
specifications. Specially produced in 116-inch width, it covered 
the entire booster casing with no overlapping. Result: a lighter, 


stronger, lower-cost casing for Nike. Bigelow Fiber Glass Products 


solved the problem... got the job done! 


Bigelow Fiber Glass Products 








BIGELOW FIBER GLASS PRODUCTS 
140 Madison Avenue, New York 16, New York 


Please send complete information on Bigelow Fiber Glas: 





Bring your defense 


production challenge 


to BIGELOW! 


Bigelow Fiber Glass Products can 
solve your problems, no matter how 
complex. An engineering staff with 
an outstanding record of achieve 
ment is at your service. Let them 
show you how the complete line of 
Bigelow glass reinforcing materials 


can do a better job at lower cost! 


BIGELOW 
* - 


Fiber Glass 
Products 





Glass Mats Woven Roving ] Glass Cloth 
BIGELOW-SANFORD CARPET COMPANY, INC NAME 
140 Madison Avenue, New York 16, New York FIRM 
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PYLE-NATIONAL 


15 YEARS WITH 
THE ARMED FORCES 





IN RESEARCH, ENGINEERING 
AND MANUFACTURING 


For a decade and a half Pyle-National has engineered 


and manufactured 


electrical 
systems and components for the military 


electro-mechanical 


Today all of 


and 


the skills and facilities developed at Pyle-National 


during this association, are available to 


problems 


meet your 


The following special product's bulletins 


are representative of items developed and produced 


to meet military needs 


U.S. ARMY Type 
Junction Boxes... 


submersible, available in 
various types and sizes. All 
may be furnished with re 
ceptacles 







iA Ann Ae 


do 
i 


U.S. AIR FORCE Type 
Connectors ... 

watertight pin & socket and 
coaxial 
to 92 
for Army specifications 


combinations in 


pole Similar units 







Lan POM ge 


\ 


SiMCE 189) 








| 





North Kostner Avenuc, Chicage 


U.S. NAVY Type 
Connectors ... 





available in 2 to 18 pole 
combinations. All contact 
units are interchangeable 
and reversible 

Us savY ae 


> = 
rE 
— 
We are prepared 
te serve you 
Py le- National 


staff is at 
without 


enginecring 

command 
Com 
municate your problems or 


your 
obligation 


requirements to us for im 


mediate attention. Please 


direct inquiries t 


Manager of 
Special Products 


THE PYLE-NATIONAL COMPANY 


Where Quality is Traditional 


Y CB Illinois 
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We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 











MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


Shreveport 


500 Fifth Avenue 
Lovisiana 


New York 


Lexington 
Kentucky 
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Built by Chrysler Corporation 
Deloware Tank Plant 


..-neating systems chosen for 


newest Patton “48” medium tanks! 


When the going is rugged, dependable heati: 


That vhy South Wind was the Ordnance 


for the newest Patton Medium Tank fo: per 


ing This same rugged dependability I 
of every South Wind Heater fo: 
Further, South Wind offer 


need tor vehic les in one heater 


1. Engine pre-Heating. Answ« 
pre-neating requirement Fk 
crankcase, carburetor witl 

easier, taste even at below! 


2. Personne! Heating. Fresh, bh 
independent of engine operat 
keep personnel comfortable a 


efficiency at all time 


3. Windshield Defrosting. Kee; 
windshield reliabl;s frost 
free A ires clea 


afe 


Two of these 30,000 BTU Heaters — 
Medel 1030-D are standard on the 
Patton — 


. 


= 


Soxith Wind 


“ee wv & fer ore 


ENGINE AND EQUIPMENT PRE-HEATING 
WIMDSHIELD DEFROSTING 
PERSONNEL HEATING 
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FACTS FOR THE ENGINEER WITH A HEATING PROBLEM 
Data given are typical for the 30,000 BTU heater 


data for other sizes provided upon request 


ENVELOPE ( 
FUEL W 


VOLTAGE A ' 
POWER REQUIRED | 


INSTALLATION 1} 


‘ 


ACCESSORIES |! 


SAFETY CONTROLLED | 
H tirne ‘ 


EASILY MAINTAINED 


There's a South Wind Heater for every heating need 

blem? Write today for the ex 

Wind field engineers on any 

) pre heating or space heat 

ng. The wide range of South Wind Heaters sdes 20,000 

30,000 50,000 00,000. 200,000 and 600,000 BTU/hr 
spocities. Write South Wind Divis , 


Corporation, 1514 Drover Street, indianapolis 
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—>- BEFORE THE BIRI AN Fl 


Leading aircraft manufacturers count on Crosley for many vital 
airirame component from nose and wing assemblies to emy nage ass ii 


And Avco’s Crosley Division has the experience, the tools and pre 


skills to meet all demands for Military aircraft production—up to full-scak 
airframe assembly. Here's further « lence of the coordinated n factu 
flexit lity and capacily that underscore C1 ley reliability idd even greater meaning to 
the promise that Crosley does the b right and on time! 
For Procurement Agenci and Def ec Contractor: in ill rated brochure 
describing Crosley’s complete facilities for Military production, Write for your copy tod 


on your business letterhead fvoo Defense and Industrial Product Cincinnati 15, Ohio 


For Answers -For Action - Call Defense and Industrial Products 
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MALLORY: SHARON reports on 


TITA 


NIUM 
f 


. 








Book Reviews 





American Industry. U. S. Department 
i ' erce. Wa netor [ S Cov 

ernment Printing Office. 41 pp. $0.2 

Dimensions and Tolerances for Mass 
Production. | Farle | kinghan 
New York: The Industrial Pre 164 
pp. $8 

The Exploration of the Moon. By R. A 
Smith, New York: Harper & Brot! 
ers. 112 pp. $2.50 

Fatigue of Aluminum. By R. L. Tem; 
H. W. Gillett Memorial Lecture, 1954 
Presented before the Fifty-se t 
Annual Mee g ott American S 
ciety r Testing Materia Philadel 
phia: American Society for Testis 
Materials. 59 pp. $1.50 

Flight Handbook. Edited by Maurice A 
Smit! Fifth Editior New York 
Philosoy al Librar 82 pp. HF 

Geography of the Northlands. Fdited | 
George H. T. Kimble a Dor 
Good r York | W \ ! 
Inc. 534 pp. $10.50 

Helical Spring Tables. [iy DD 
(;,ayer al Paul H Stone r. Ne 
y ork The Industrial Pre lf 


How To Train Engineers in Industry 


Prepare l il wiblished by 


Kl / 


Interpretation of Engineering Data. | 


Removing titanium ingot { / ’ ng f kgr nd 
Harold | Dodge kdward Marl 
lecture 1954 Ir enter t 
MALLORY-SHARON | ent 4 Mesting of 
‘ il t tor le M it 
a. i ace i er i et 
triples titanium capacity! Philad 
for Testing Materials. 36 pp. $1.50 
@ Nothing better demonstrates that titanium is out of the A Long Line of Ships. hy Lieut. Comd: 
: ; rnold Lott, 1 . Annapol 
development stage and geared for volume production than > 8h , ae 
Mallory-Sharon’s new melting plant. Built for an annual out- The New Official Gun Book. Sixth Fd 
put of 3,000,000 pounds of titanium and titanium alloys, this tion, 1955-1956, Edit 


new addition triples our previous capacity 


Strong, lightweight titanium from Mallory-Sharon is being 
supplied to virtually every major aircraft and jet engine manu- 
facturer. Its strength and lightness are vital to superior air 
power. In commerical applications too, titanium’s unexcelled 


corrosion resistance merits your investigation. 


Mallory-Sharon has the production capacity, and even more 
important, a reputation for the highest quality standards in 
producing a full range of titanium and titanium alloy mill prod- 
ucts. Use our experience in your applications of titanium... 


the new metal that’s coming up fast! 


Mallory-Sharon Titanium Corporation, Niles, Ohio 


MALLORY SHARON 
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An Outline of Atomic Physics. | () 
Sa H B i \ | ! i 


Ruarl yew rh 


Principles of Personal Finance for 


Service Personnel. | i it 


Problems of the Thermal Barrier 
Sage : P 9 : 
ru f lecembert 1954 

\ N | 1? 
Sicily-Salerno-Anzio M 
, a , 
f 
Vision in Metrology. Ly | P 
Davtor ‘ ( 
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Pease 


a 
oe 


—only Douglas has used 








Jet. 


and rocket... 


Piston... 


turbo-prop ee 


all four basic aircraft power plants 


From Cloudster, first airplane to lift its 
weight in payload, to Skyrocket—first to 
fly twice as fast as sound— Douglas has 
now built and flown airframes for all 
basic power plant types. 

Such experience leads to better inte- 
gration of airframe and engine to tactical 


Depend on Dot GLAS 
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or logistic needs — more performance per 
pound of plane. The jet-powered FAD 
Skyray, capable of low-speed carrier 
landings, outraces sound in level flight. 
The piston-engine R6OD-1 typifies the 
Douglas genius for economical and de- 
pendable air transports. The turbo-prop 








- 


YC-124B points to a new race of larger, 
faster cargo planes. The rocket powered 
1)-558-2 hits 1327 

Experience in use of all available 


m.p.h,! 


engine types contributes to Douglas 


aviation leadership—and planes that fly 


farther and faster with a bigger payload, 


A First in Aviation 


> 


— 














On the air-any 


DELCO SKILL DOES IT! 


Portable communication at its best 
—the R-390 all-purpose receiver 
used by the Signal Corps combines 
functions that formerly required 
several sets. It is capable of receiv 


’ 
ri ing intelligence by speech, by 
4 teletype or by other coded mes 
sage systems. Delco Radio pro 
| 4 ’ . vides vital electronic components 


te 
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way, anywhere 
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T-38 SkySweeper, 
self-aiming anti-air- 


DELCO RADIO NOW HELPS BUILD— 


craft gun. 


Delco Radio is the largest completely integrated 
manufacturer of its kind. Due to this unusual 
under-one-roof operation, Delco is able to 
produce electronic systems of higher, more 
uniform quality at lower cost. 

Modern quality control techniques combining 
government specifications with Delco Radio's 
own inspection standards have brought accept- 
ance well above minimum requirements. Pro- 
ducing directly from raw materials offers an- 
other natural advantage. 

An outstanding record of low-cost, high- 
quality, on-time production for the military 
has been proved over the past 15 years. Delco 
Radio has manufactured hundreds of thousands 
of electronic systems for military, radio, radar 
and other equipment. 

Delco Radio engineers are ready now to turn 
this unique manufacturing facility and their 
long experience to greater production for de 
fense. Let them show you the way to low-cost 
production of high-quality units. 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 


AN/TRC-32 transportable 
control towers for 
emergency airfields, 


A-4 Fire Control 
equipment for 
military aircraft. 





DELCO RADIO 

HAS BUILT 

PULSED GLIDE PATH LANDING 
EQUIPMENT 


TA WARNING RADAR 
NAVIGATIONAL DRIFT INDICATOR 


DELCO RADIO 
1S BUILDING 


AN/GRC-27 TRANSMITTER AND 
Receiver 


DELCO RADIO 

CAN HELP YOU BUILD 

VEHICULAR COMMUNICATION 
EQUIPMENT 

TRANSMITTERS AND RECEIVERS 

AIRBORNE COMMUNICATIONS RADAR 

PACK OR PORTABLE COMMUNICATIONS 
EQUIPMENT 


14! 














~ 


Scoreboard for Tomorrows Plots 


T= plotting board designed by Melpar In« tool makers and skilled mechanics are ready to 
scoreboard of the new U.S. Air Force super work on your project on a job basis . a8 Many 
sonic simulator for F-L00A planes —is another ex men, machines and hours of work it requires 
ample of Atlas manufacturing ingenuity at work and no more. Every modern tool and cost cutting 

Atlas specializes in “‘precisioneering”’ electro technique is at your service to save you time 


mechanical assemblies from the pilot stage to pro and labor on a complete electro-mechanical as 
duction efficiency. Furnishes the practical engi sembly or a special part for electronic equipment 
neering step and the facilities between the idea Write today for your copy of “Precisioneering 
and the production line Electro-Mechanical Equipment.’””’ ATLAS PRE 

Bring your electro-mechanical designs to us CISION PRODUCTS CO., Philadelphia 24, Pa 


Our design, production and methods engineers, (Div. Prudential Industries). 


“ Fiore Mrawiug Board... to Production Lire” 


Le > Oe 






, “i Are! Sy aad 
j ails | i 24 


ee 
iy oN Se Ay "| ) a OY 
A rey We a 











Precision Froduers 
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-~YALTA 


must NOT 
happen 
again! 





“The fight to prevent the sovereignty and the Con- 
stitution of the United States from being under- 
mined by treaties and executive agreements will be 
carried on in elections, in national organizations, 
and in Congresses until it is settled to the satisfac- 
tion of the overwhelming majority of the American 
people. The majority would rather live without fear 
under a government of constitutional restraints 
than live in jeopardy under a government of men.” 


Honorable JOHN W. BRICKER 


Speech in the Senate of the United States 
August 5, 1954 





The tragedy of Yalta was “government by men” . . . deciding the fate of nations, 


in secret, without regard for constitutional law or the rights of the peoples in- 


volved. We must take steps to assure that in the future the sovereignty and inde- 


pendence of the United States are not undermined by personal government 


manifested in executive agreements. 













/. 4 ° 
A Az ; Ky; Tm = 
Q 
| BUSINESS 
President GOVERNMENT 
“ounteY 
The Manufacturing Company, Hartford 1, Conn. 





Audograph and Phan Audograph “Pushbutton Dictation” Equi pme nt 


and Gray Research & Development Co., Inc., Specialists in Video, Audio and Electro-mechanical Devices 
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This 8,000 ton hydraulic beam press at 
Mountaintop can bend steel plate 39 ft long 
and up to 9 inches thick 





Twin-arc welding units on traveling booms 
permit welding of vessels up to 8 inches 
thick. 12 ft in diameter and any desired 
length 





Two-million-volt Xray generator penetrates 


stee! up to 12 inches thick ~ permits rapid 
inspection of welds for detecting flaws, 
holes of scale 


. .. demonstrate exceptional capacity 





of W) fabricating facilities 


ryviit photo above shows a final 
| machining operation on one 
half of a 48-foot high-pressure 
vessel fabricated at Foster 
Wheeler's new Mountaintop, Pa 
plant. Another of these solid steel 
vessels now on order is 36 ft long, 
1b ft in diameter, with a wall thick- 
ness of 5 inches. It will be con- 
structed of two half shells, bent 
on the 8,000 ton beam press 
from 5-inch steel plate 36 ft long. 
The two halves will be welded 
together and machined to form 
the completed cylinder 

With metal forming, welding 
and machining facilities of excep- 


tional size and capacity, located 


in large modern plants at Car- 
teret, N. J., Dansville, N. Y., 
Mountaintop, Pa. and St. Cathar- 
ines, Ontario, Foster Wheeler of- 
fers a unique fabricating service 
to industry. High pressure vessels, 
pressure piping and unusual weld- 
ments to Code requirements and 
beyond, can be produced by the 
most modern and efficient meth- 
ods, with substantial savings in 
time and cost 

Write today for complete in- 
formation on FW fabricating fa- 
cilities. We will be glad to quote 
on your specific requirements. 
Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


FOSTER WHEELER 
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Clary Contributions to “Corporai" 
&? 
~ 
~ 
. - ., ’ 
Gyroscope : Servo Propelient 
Actuator Vaive 


Automatic Controls Division 





CLARY MULTIPLIER CORPORATION 
San Gabriel, California 





Creator of automatic controls, electronic equipment, aircraft components, business machines 
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Armament Preparedness 
is a LIFETIME JOB 


ORDNANCEMEN know that preparedness is not just a 


passing need, but a continuing means ol national security 


They know that the work of the \ssociation during the past 
36 years has been invaluable to our country, and they realize 


vet) tore 


of the Asso 


ciation are transterring to Lite Memb rship Year in and year 


that its job in the days to come will be « important 


An ever increasing number of annual member 


out these prominent Americans will be doing their part tos 
the national defense as permanent members of the Industry 


Ordnance Team 


You are invited to join these leaders in industry and nationa 


of the Ordnance Association 


defense as the lite core 

As a Life Member you will be certain of continuous mem 
bership benefits without bothering to send in annual dues 
You will receive the engrossed Lite Membership Certihcat 
and the distinctive Life Membership Lapel Emblem as soon 
as your membership fee is paid. Each year you will be sent 
the Life Member Roster, listing your name and the names of 
ill other A.O.A, Life Members 

Make preparedness a lifetime affair 


by returning the application today! 


AMERICAN ORDNANCE ASSOCIATION 


x Mill Washington 6, 1D. ¢ 


Building * 


| hereby apply for Life Membership in the American Ordnance 


\ hit uml request that my embership be transterres 
its present annual classification to that of a Lite Merl 
i ‘ check as tollows (pleare indicate h 
>i full payment " $26 (first of 4 quarterly payment 
7 y une red regular membersh 
lu which may be credited to the Life Membership fee 
Name 
(fPiease promt) 
Acddre 
Lite Membership is not transferable 


The Life Membership fee may be deducted for Federal income 
tax purposes 





adhesives 
coatings 
and sealers 


Armstrong Adhesives, Coatings, and Sealers include 
many formulations manufactured to meet govern 
ment specifications 

A 36-page manual, 


will be mailed free to industrial 


Armstrong Adhesives, Coat 
ings, and Sealers, 
It contains helpful design information as well 
as product data. Write on your letterhead to Arm 
strong Cork Company 8055 
Dunn Street, Lancaster, Pennsylvania 


vters 


Industrial Division, 


Armstrong 
INDUSTRIAL PRODUCTS 


» « « used wherever performance counts 


ADHESIVES * CORK COMPOSITION © FELT PAPERS 
CORK.AND-RUBBER * FRICTION MATERIALS 





EXACT WEIGHT PRECISION 


SCALE oD 


a } 


MODEL 
8003 


A fast reading, accu 
rate scale for every 
general weighing or 
checkweighing use. Hy 


draulic damping action 





brings indicator to rest 
quickly _ 
Model shown is 11 Ib 

rated capacity with 
dial graduations 1%" equal to 1% ounces over-and-under. First 


‘es ounce in red, graduated ‘4 ounce. Equipped with 9 x 9° stain 


less steel platter, | with or without scoop. One of more 


flange 
than 600 Exact Weight Scales for industrial use 


lLxack\Weiglht 


coe oer BCALES 


THE EXACT WEIGHT SCALE COMPANY 


Better quality control 





900 West Fifth Avenue, Columbus 8, Ohic 
in Canoda: P.O. Box 179, Station $, Toronto 18, Ont 
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Costs down... production up... 


operation safer... 
with STOKES automatic 
fuze-loading machines 


Picatinny Arsenal, Dover, N. J., will replace a 
hand-fed fuze production line with an automati 
Stokes loading machine. Loaded hand grenade delay 
fuzes will be produced up to 5 times faster than 
with the hand operation at substantially 

greduced cost. Following Picatinny lead, othe 
irsenals throughout the country will install 

imilar machines. Operating in an isolated 

area with push-button control from safety 
tations, fully automatic Stokes equipment provides 


greatly im reased safety of operation 


For this application, Stokes engineers developed 

a feed system and adapter which makes it possible 
to handle the irregularly shaped pieces automatically 
Compacting of the charge is done in two stage 

for better consolidation. Height of charge i 
wcurately checked at both points. Nine safety 
checks are made at critical points in the complet 


equence of 15 automatic operation 


This machine, the Stokes Model 537. is designed for 
quick adaptation to the production of other 
components such as delay tubes, booster charg 

ind other irregularly shaped pieces with onl 

minor changes in the feeder, control ifety 


checks and punch design 


Stokes Ordnance Division has 40 years’ experience 
in designing equipment for automatic loading 
inspection and other phases of ordnance production 


This experienced counsel is at your service 





The Stokes Model 537 Ordnance Machine | 1s M ( 
,.« STOKES ACHIUINI COMPANY 


which will automatically load hand grenade 


PHILADELPHIA 20, Pa 


delay fuze charges at Picatinny Arsenal. 





SUOMIEERS of unususl ebilities con flad 0 future ia dasion OFFICES IN PRINCIPAL CITIES 
and technical sales with Stokes. Write for informatior REPRESENTATIVES THROUGHOUT THE WORLD 
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Thtie ato the Joakeres Bl 


that make -Verson- 
presses your best buy 






ALL-STEEL FRAMES 
still set the standards 
for strength, rigidity 

and long life 











r--------------------- 
! fl 
! 
| a 
| ! 
| 
| 7 | 
| ACCURATELY MACHINED | 
| it PADS ON BED AND CUSHION \ 
| 1! AND REMOVABLE BRONZE | 
| " LINERS (WHEN REQUIRED) 7 
| tl 
| iil ) 
| it 
ii 
| 1; 
R tT . | ts , 
| hy + Ir. 7 
ii N ’ EXTRA HEAVY MAIN PLATE | 
" NAA) 
; 4 JL —— see Te ROO Ny 
f ; yS 
1 Rid STEEL PLATE REINFORCEMENT . 4 
#] ( 
| Se 4 siiessemns!, 
For every action there is an equal and opposite deflection is also rated higher than with other 
reaction, The result in press design, is tool-dam- construction materials 
aging deflection Originated by Verson over 30 years ago, all 
Verson welded steel frame construction mini- steel welded frame construction gives you top 
mizes this problem because it utilizes high quality performance—cleaner stampings—better drawn 
rolled steel plates cut to shape, interlocked sections—and substantial savings in tool dollars 
and welded into strong, rigid box sections. This when you use Verson Presses 
construction capitalizes to the fullest rolled steel The Verson all steel frame is just one of many 
plate’s advantages of greater uniformity and reasons for selecting Verson Presses. We'd like to 
inherently greater strength. The extra strength tell you more just call or write. For specific 
and uniform quality of this steel plate assures the recommendations, send an outline of your 
ability of the press to withstand high speed and requirements 
repeated impact loads, Rigidity and resistance to Ask us about our new customized 


installment and leasing programs. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


~VWerson--|VERSON ALLSTEEL PRESS CO. 


9351 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 





MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
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Simmonds 


SU FUEL INJECTION 
Db OS 








Proven in Operation 
to Offer... 


MAJOR FUEL ECONOMIES * INCREASED POWER OUTPUT 


Simmonds Aerocessories, Inc., manufac- 
tures the only advanced type fuel injec- 
tion system now in production in the U.S. 
for reciprocating engines up to 600 h.p. 
After extensive field tests on U.S. ord- 
nance engines (where fuel economies of 
more than 20% were proven) SU Fuel 
Injection Systems are also being speci- 
fied on a growing list of medium-range 
aircraft and helicopter engines. 


Other proven advantages of the SU Fuel Injection 

System 

® Overcomes major icing problems; gives improved 
cold starts. 

© Eliminates the need of hot-spots and pre-heaters; 
simplifies manifold ducting. 

© Provides increased power output due to removal of 

intake obstractions. 

Provides improved fuel distribution and better cy!- 

inder head cooling. 

© Operation not affected by engine attitude. 

Complete data on SU Fuel Injection Systems available 

on request. 


SIMMONDS AEROCESSORIES, INC. 


General Offices: Tarrytown, W. Y. * Branch Offices: Detroit, Mich. * Dayton, Ohio * Dallas, Texas * Wichita, Kans. * Glendele, (ol. * Seattle, Weub 
Sele Conedian Licensee Simmonds Aerocessories of Canada Limited — Mentreel 
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For all your Tape Wound 
Core Requirements, specify — 


CORES by ARNOLD 


You'll be assured of the performance and uniformity you want, when 
you use Arnold Cores as magnetic components in your amplifier, 
transformer and reactor assemblies 

Our facilities for production and testing are highly modern and 
complete. Arnold is a fully integrated company, controlling every 
manufacturing step from the raw material to the finished core, and 
therefore best able to maintain high quality control. You'll have at 
your command the most complete Jine in the industry . . . containing 
every type, shape or size core you may require to meet design needs 
or electrical characteristics. 

Many sizes of Arnold Tape-Wound Cores are carried in stock for 
immediate delivery. @ Write for additional information, and let us quote 


on your requirements and help solve your problems, 


HERE'S DATA YOU NEED... 
Write tor these Bookiets 


1 BULLETIN TC-101A . . . ‘Properties 
of Delcamax, 4-79 Mo-Permalloy and 
Super-malloy’—28 pages of technical 
data on Arnold Tape-Wound Cores of 
high-permeability alloys 

2 BULLETIN SC-107 . . “Arnold 
Silectron Cores’’—round, square, rec- 
tangular, or C and E cores; 52 pages 
of data on shapes, sizes, properties, etc. 


ADDRESS DEPT. 0.57 
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Why you should now 








TAKE A CLOSER LOOK 
AT ALUMINUM FORGINGS 


More and more manufacturers are finding that alumi- 
num forgings are now the logical choice for many parts 
that move under stress. 


This is true because larger parts, and more complex 
ones, may now be forged in aluminum. 


For example, whole sub-assemblies may be replaced 
with a single aluminum forging, thus often greatly re- 
ducing production costs of the finished product. 


You should take steps now to see where the greater 
use of aluminum forgings can give your products the 
additional benefits of light weight, high strength, dimen- 
sional uniformity, and corrosion resistance. 


A Kaiser Aluminum engineer, skilled in die and forg- 
ing design, will be glad to help you at no obligation. 





Take advantage of Kaiser Aluminum Forging Con- 
sultation Service without delay. For immediate atten- 
tion, contact any Kaiser Aluminum sales office listed in 
your telephone directory. Kaiser Aluminum & Chem- 
ical Sales, Inc. General Sales Office, Palmolive Bldg., 
Chicago 11, Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 





Kaiser Aluminum’s recently- 
acquired Erie forging plant 
one of the nation’s three major 
aluminum forging plants—is 
now providing industry with a 
continuing supply of high qual 
ity aluminum forgings, plus 
nationwide service 


The Erie plant can produce 
aluminum die forgings from 
the smallest size up to 150 
pounds as well as hand forg 
ings up to 700 pounds, and has 
a rated capacity of 12 to 15 
million pounds per year. 





For years, Kaiser Aluminum has been a major sup 
plier of aluminum in many forms. The acquisition of the 
Erie plant makes it possible for us to bring important 
benefits to users of forgings. 





Better service for users of forgings 


Sales service—The addition of aluminum forgings to 
our wide range of mill products enables our nationwide 
sales force to increase its service to our customers. Per 
sonal attention is given to every order from the time it 
is received until the forging is delivered to the customer 


Engineering service—We are increasing the present 
staff of experienced engineers. These men are highly 
skilled in die and forging design and are available for 
customer consultation. 


Quality control — Trained laboratory technicians, using 
the most modern testing methods and equipment, assure 
highest quality forgings to meet rigid specifications. 


Production control — The most modern methods of pro- 
duction control are employed to expedite material flow, 
die making, forging and finishing operations, thus insur- 
ing maintenance of shipping schedules. 
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Some symbols 


Quarantee 
performance... 


Each of these insignia represents a unit 

world-famous for the most vital of military virtues 
dependability. Military reputations are not easily 

won, and that is why the Olin Mathieson Chemical 
Corporation is so proud that its products, brands 

and branches have been on permanent duty with our 
Armed Forces since the days of the Sharps rifle 

The complexities of national security and of the materials 
for defense have increased enormously since 

those days, but the basic requirement of dependability 
remains constant. Any of the insignia below can be 
called to duty today, with the knowledge and confidence 
that the varied products they represent have served 

the Armed Forces with distinction 


OLIN MATHIESON CHEMICAL 
CORPORATION 


WINCHESTER 





Olin cellophane ond polyethylene packaging films, industrial explosives, 
electrical products * Mathiesen industria! and agricultural chemicals 
Squibb pharmaceuticals * Winchester sporting firearms * Lentheric toiletries 
Western ond Winchester sporting ammunition * Western Brass non-ferrous alloys 
ond fabricated metal ports * Super Pyro and U.S.1. Permanent anti freezes 
Powell insecticides * Ecusta fine specialty papers * Remset ; 


fastening tools * Brest Golden Pine and hardwood lumber 


wder actuated 











ore Air Force tor 


with 


Air Force—Curtiss-Wright 
teamwork strengthens our defenses, cuts 
costs by millions. Officially reported 
in AMERICAN AVIATION Daily: 









126 
P r Ppag* 
seston DAIL Y tess — 
21, 1985 American Av a g oF SIM — 
ee ae cuBSTANTIAL SAVINGS | 
+5 REPORTS SUE 
* WA 


- The 
p, Fla." 
west pals peach AF “ 
‘Ge 9a 





MATS 
reer 
q sims 
at ve 
jing °° wright ** inv 
Biot training | Wrige simulators | Dough In addition to the U.S. Air Force, 
f : type an 
thercials nave ¢ ing C=97 out $800,000" 25 repre these world airlines consider 
ae three pach costin® eye sigue zine 
ines +. ype units,» ia that tne a fi of multi~e 4 
weTy pe said ©! atration ° ' nas 
Cn be ATS officiale jie concentra) ough the © 
sent the * “+ rg in ext ster 
. iguseee 
fiient 





CURTISS-WRIGHT SIMULATORS 
jectronic ete nave bees d DUPLICATORS 
74 e419 ¢ these he" 
, “wr ery of 115 of br rcentaEe of © - an 
taken ota te a Lere® P at be . ot 
oraere? “0 anget iad ste van » 97 unit 
. l . l l, -” 


more effective and more economical than 
cule 
MOF ted in 195); Se" wATS has Ove - flight itself for developing skilled crews: 
delivers” in Nov eve + gore than Meg painter ; . 
a + sat ors ont ot 1 down time ove se : . . ‘ 
~W TD io ‘ 
che entir pee 


~ be mad 
coulda 8” 
‘ trainin’ ites. Aver e 
ring whe? ‘ minut?’ , 
in hours 
J y 138 nou 
oe Tr only 


AIR FRANCE -BRITISH OVERSEAS AIRWAYS CORP. 
—- a EASTERN AIR LINES - IBERIA 
has ranged 8 5 on the 

as or th five simuet ulate! ve” 

oe ene Lowe st her - 





PAN AMERICAN WORLD AIRWAYS 

geing Deverors B at SCANDINAVIAN AIRLINES SYSTEM 

n Valu ATS cone’ craft 
mpar > . [son purr” 7 preengine o° ai 
For genera. by or operat’ P~ ar fe : 

50 pt —e $5 

it costs $30 pared wa s st been ace4 
simule | yet it nas” 
craft. 4 


168 UNITED AIR LINES 

we t 

6 spe* resent 

ne but So” sare At P 
. hn actual flight ao by next ery gain pre — 
sf o much » develor~~ .t ios d ur 
of “expected vo a aiffere! : a two tyP* ne nour 
are © » gever At n from 
MATS is oo relative mer tor time rangé 

nee ° imu 
experie e test ‘ 

In tne» 
ing: 


YOUNG MEN! 
aire 
me, vo 20} s aircraft JOIN THE U.S. AIR FORCE 
‘gotusl riient + Time. to 15 hous 

per hour L surs simul ove Lime. » first 

30 he lato . 
time tO ©) ours simu 
time | to 


Ss 
X ? 
——. 
ne a 
deliver * omer 
sxpected to got this smme F 
rti erie. vr cigmalaror vo rs now making UP 
r vt pougl! ’ —_ es of simulator® 
C-118 t rive types 
ne 0 
It 38 ° 


Investigate Career Opportunities 
4qmulate . 
, in sis or the 
4 million gollt a simulator» : 
proximately § type , inclu 
appr’ ' a 
* Cew. The 
at 


At Your Nearest Recruiting Office 
Lpockneed 32130. 
sell cioneis 
Se 12 
Lockheed 


' sng RBoo2: 
» the BRoelne 
40) and 
6 C- ish (2 
~ ’ W 
oooD0 








= AM 


CURTISS-WRIGHT DEHMEL TRAINING EQUIPMENT LICENSED UNDER BASIC PATENTS 


OF R. C. DEHMEL & CURTISS-WRIGHT. CANADIAN LICENSEE: CANADIAN AVIATION 
ELECTRONICS LTD., MONTREAL. BRITISH LICENSEE: REDIFON LIMITED, LONDON 
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EMHART will turn your 
designs into machines 























Engineering and building automatic machinery is Emhart’s primary business. The 
four divisions produce more than 275 different machines as standard items and 
have a combined manufacturing experience of nearly 200 years. Henry & Wright 
makes high speed automatic dieing machines; V & O builds, tools and equips 
precision power presses. Standard-Knapp’s packaging machinery is known 
to everyone who uses boxes, bags, cans or bottles for their products, and 
Hartford-Empire’s glassmaking machines are preferred throughout 
the world. 

If you have a machine design and are looking for experienced 
manufacturing facilities to handle production, we will welcome 
an opportunity to discuss our facilities with you. 


CONTRACT MANUFACTURING DIVISION 


EMHART 


MANUFACTURING COMPANY 


333 Homestead Ave., Hartford 2, Conn. 





Write for new condensed 
catalog showing the com- 
plete /ine of Emhart's 
versati/e machines 


V & O PRESS CO. DIVISION HARTFORD-EMPIRE CO. DIVISION STANDARD - KNAPP DIVISION HENRY & WRIGHT DIVISION 
Precision Power Presses & Automatic Glass ¢ tainer High Speed, Automatic Pactka } A at High eed eing 
Feeds. Special | no Manufecturing Equipment & Container Handling Equipment Me ‘ Me ry 
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has the know -how 
for handling 


explosive dusts 


Since 1936, when Hoffman engineered the pioneer application of vacuum 
cleaning to shell loading operations, problems in conveying, collecting 
and other pneumatic handling of explosives have received specialized solu- 
tions from U.S. Hoffman engineers. Safe to say that Hoffman systems today 
are protecting the principal producing plants. 


Stationary cleaning and conveying systems designed by Hoffman incorpo- 
rate the rugged, dependable performance of the Hoffman multistage centrifu- 
gal exhauster-blower — Hoffman primary and secondary separators — and a 
unique series of design and positive-control features — all proven to provide 
safe, uninterrupted operation. 


Hoffman design and engineering ability, of the level that develops explo- 
sives clean-up and collection systems, is reflected in pneumatic applications 





of many kinds; in industrial filtration operations; in improved procedures 
for metal cleaning and pre-coating; in the solving of many production problems. 


Hoffman engineers will be glad to work with you. 


Please write, or call: ORDNANCE DIVISION 
U.S.HOFFMAN MACHINERY CORPORATION  vrrr. ono, 105 rourtH AVE. N.Y. 3, NY. 
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U.S. AIR FORCE 
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Test personnel of the Air Proving Ground Command recently 
returned after more than 1000 hours of Operational Testing 
on the Type 0-11A USAF Crash Truck built by American 
LaFrance-Foamite. A Janitrol 90,000 Btu/hr. Liquid Heater 
is standard equipment on this all-weather vehicle, and supplies 
all heating requirements 

No difficulties of any kind were experienced with the Janitrol 
heater in the 0-11A Crash Truck during the entire artic test 
period. Not once was any service necessary! Defrosting of the 
windshield was adequate with the assistance of the wipers in 
combatting the after-squirt from the turret dispenser nozzles 
In a minus 41 F ambient temperature cab comfortization was 
maintained at plus 66 F, and in addition the Janitrol Heating 
Unit provided standby heat for the vehicle engine, pump engine, 
hose reel compartments, battery compartment and auxiliary 





power generator compartment. The main water storage tank 
was protected from freezing by a heat exchanger submerged 
in the tank 

No matter what kind of heat you may need—specify 
“Janitrol” and be sure of performance and dependability. 





’ 


HEAT WHEREVER Tov wantit (€p anitrol 


Law AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP, COLUMBUS 16, ONIO 


District Engineering Offices: New York, 225 Broadway, Washington, BD. C, 4650 East-West H ghweoy; Philadetphia, Penne 401 Me Bread St 
Kenses City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St Meollywood, Calif., 7046 Helliywood Bivd.; Columbys Ohie, 400 Dublin Ave 
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YOUR FRIENDS WILL BE INTERESTED, TOO 


AMERICAN ORDNANCE ASSOCIATION | hereby apply for individual membership in the Amer 


708 Mills Building 
Washington 6, D. C. 


Address 


| 

I 

| 

! 

| 

| 

| 

| 

| 

| 

| Name 
! 

! 

| 

| 

| 

| 

l 

| 

| Company 
| 


Many of your colleagues at work ... your friends in the Armed Forces 
folks you know who are interested in national preparedness will be 
anxious to take advantage of membership in the American Ordnanc« 


\ssociation 


Why not tell them how the A.O.A. can keep them posted on armament 
developments . give them valuable professional information ... show how 
they may fit into the defense picture threugh these membership services 


te Orpnance Magazine (bimonthly)—the only magazine devoted exclu 
sively to armament preparedness. 


te Tur Common Derense Newsletter (monthly )—authentc information 
on the armament progress of our Army, Navy, and Air Force. 


* Membership ina local A.O.A. Post—where members learn from top in 
dustrial and military leaders—from movies and plant visits—the latest 
defense developments in the scientific-military-industrial world, 


¢% Other benefits and services including the Ordnance Book Service, em 
bossed membe rship card, national meetings, privilege of wearing insignia 


Better yet, send your friend this page from Oronance Magazine, and tell 
him of the personal satisfaction you derive from A.O.A, membership. 


ican Ordnance Association and enclose annua! dues ($4 for 
one year, or $10 for three years) which include all pub 
lications of the society and all other membership privileges 
| certify that | am a citizen of the United States 


ce ee ee ee ae ee ee ee ee ee ee oe 
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Gerotor Hydraulic Pumps are... 














Gerotor’s simple design and sturdy construction 
assures longer, trouble-free life Friction 18 the basis for all wear... Gerotor’s 


exclusive rotor design cuts friction to a minimum 
e ry ‘ ‘ 
for your hydraulic system! — ‘Me Gerotor principle . . . heart of every Gerotor 
pump .. . is represented by a pair of gear-shaped 
elements, one within the other. Power is applied 
through the shaft to the inner Gerotor and is 


o— transmitted in the closed mesh region to the outer 


The two Gerotors revolve at different speeds, resulting FREE literature available = write: 
in a continuous opening and closing of the spaces as 
shown in this diagram Follow the changing position of 

i tooth #1 as rotation takes place. Note its relation to 

» space #2. As rotation continues, tooth #1 gradually dis 

places oil from space #2, thus creating pressure. The 
outer rotor of the Gerotor principle is designed with one 

‘ tooth more than the inner rotor, with fluid-tight contact CORPORATION 

} at all points. As a result, low tooth sliding velocity is 
achieved 


Gerotor. 

Each tooth of the inner Gerotor is in sliding con 
tact with the outer Gerotor at all times, providing 
continuous fluid-tight engagement at very low con 
tact speed. The contact points revolve only once in 
seven to nine revolutions, depending on the type of 
unit. This reduced friction permits higher shaft 








speeds, assures longer life. 

Due to high production facilities, Gerotor can 
produce special pump designs in quantities at an 
amazingly low price. Whatever your hydraulic 
pump problems, bring them to Gerotor. 








1519 Maryland Avenue... Baltimore 3, Maryland 


‘saat, 
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or Vacuum Sinter! 





d Press and Sinter or Hot Press’ 


4 
THE PROBLEM — Industry and Government are engaged 
today in a gigantic effort to develop new alloys and stronger 
metals. The future security of America depends on the success 
of this program. Powder metallurgy, possessing unique advan 
tages not common with any other process, can solve many of 
7 the tough metallurgical problems created by the jet age 


4 

THE FACILITY Metal Carbides, a pioneer in powder metal- 
lurgy, is well qualified by the experience of the past 25 years 
to help solve your particular problem. Our modern, well 
equipped plants of over 100,000 sq. ft. are at your disposal 
manned by skilled technicians and metallurgists capable of per- 
forming every technique known to powder metallurgy. Here are 


the facts 


THE PROCESS — our equipment is varied and complete 
Cold pressed and sintered parts can be processed in a vacuum 
or controlled atmosphere. Hot pressed parts can be produced 
up to 30” in diameter, up to 100” in length, and up to 5000 Ibs 
Other available processes include vacuum ¢asting, centrifugal 
casting, hot forging and vacuum impregnation 


PA oo Bp THE MATERIAL Our experience covers the processing of 

carbides of tungsten, titanium, tantalum, molybdenum, chromium 
and columbium. Extensive experiments have also been con 
ducted with various borides, silicides and oxides. Combinations 
of metals and ceramics have been developed which show great 
promise, and new possibilities seem unlimited 


THE ANSWER Metal Carbides has found that by com- 
bining the best features of the above processes with the right 
combination of metals and materials —totally new advantages 
result. Whether you require a structure that is porous, dense or 
tough or a material that will withstand heat, corrosion or 
shock let us put our experience to work helping you reach 
your objective! Metal Carbides Corporation, Youngstown 7. Ohio. 


Send for new 84-page Catalog No. 55-G. 


COMPRESSOR BLADES AND 
TURBINE BUCKETS FOR 
JET ENGINES 


WIRE, WRITE or PHONE particulars of 
your problem or objective and we will 
advise promptly what our Powder Metal HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
lurgy technique can do for you HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 

OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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The Reserve Force that 
gets the job done... 
whatever the conditions! 





NORMAL HAULING POSITION... 

In normal position, the static weights of the tractor and the hovled 

er ore on their respective wheels for hi-speed, on of off-highway 
lina. 





WEIGHT TRANSFER IN ACTION... 

WHEN MAXIMUM TRACTION IS REQUIRED with the same hauling 
team, exclusive M-R-S weight transfer “borrows weight from the 
rear element, imposes this weight on the low-pressure tractor tires, 
flattening them until ground contact oreo is increased approximately 


60%. This enables MAS ime movers to yield drawber pul! in 
pounds EQUAL TO OR SOMETIMES EVEN GREATER THAN THEIR OWN 
STATIC WEIGHT! 
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FROM THE OPERATIONAL STANDPOINT 

The unmatched versatility provided by M-R-S 
weight transfer is invaluable. Not only does 
M-R-S mean greater production on military 
construction jobs, but M-R-S tractors are not 
permanently attached to any particular piece of 
equipment. They can be switched easily, for in 
stance, to the hauling of field pieces with con 
voy mobility or, when mounted with the 
M-R-S bulldozer, to the excavation of qun em 
placements. And the 4-wheel tractor, 4-wheel 
trailer design made possible by the M-R-S 
weight transfer principle with the resulting 
lower axle loadings, provides substantial protec 


tion fer military and civilian roads and bridge: 


FROM THE LOGISTICAL STANDPOINT 

The use of M-R-S tractors employing weight 
transfer eliminates the problem of transporting 
heavy, bulky track laying equipment to distant 
areas of operations. M-R-S tractors can serve 
successfully as prime mover for any standard 
make of 4-wheel scraper or bottom dump wagon 
or for many types of military trailers. In addi 
tion, the costly problem of parts and servicing 
is greatly reduced with M-R-S tractors The 


world’s most modern rubber tired prime mover! 


INVESTIGATE BEFORE YOU INVEST! 
if you have a towing problem requiring 
great drawbar pull AND hi-speeds, write us 
for the M-R-S solution. 


ave SM! 







MANUFACTURING COMPANY 
FLORA, MISSISSIPPI 
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Keep the A.O.A. growing! 
You can help a lot... 


Simply write in 


the names and addresses of friends you think should 


belong to the Ordnance Association and return thi 


form to National Headquarter 


We will send to each person listed, who is not 
ilready a member, a special membership invitation 


telling him about the aims. purposes, and services ol 


the ALO.A 
Please Print 
Name 
Addr 
City, Zone, State 
Name 
Addre 
City, Zone, State 
Name 
Addr 


City, Zone, State 


Name 
Address 


City, Zone, State 


Name 
Addres 
City, Zone, State 


Please print your name and address here so that you 
und your Post will get credit for the membership 


obtaine d 
Your Name 


Address 


When we write your friends we can mention your 


name or not, as you pre ter 


; please mention my nan 
CHECK ONI 


do not mention my name 
Return to: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building e@ Washington 6, D.C 


AIR CONDITIONED 
TEST CABINET 





RANGE ——up to 150° F (dry bulb). With refrigeration, 
dew point temperatures as low as minus 30 F. Con- 
trol of relative humidity from 5% to 95G is obtained 
at all temperatures in this range. Air capacity is 200, 


100 or 600 c.f. m. Dimensions are 30” x 28” x 24”. 


METHOD—-Air is saturated in the air-conditioning 
unit at the required dew point temperature and re- 
heated to the de sired dry bulb te mpc rature. No mots- 
ture sensitive instruments are needed. Recorders 
obtain a complete record of conditions. 


Write for complete information. Address Dept. O 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17, N. Y. 














HOW WE MADE 
A PIECE OF GLASS 
SOLVE A WELL 
DRILLING 

PROBLEM 





Creative Glass Engineering 
Like This Shows How 
BRAY OPTICAL Can Help You 


To accurately determine drift in oil well drill- 
ing. a special precision instrument, the TOTCO 
Double Recorder, is dropped like a dart to bot 
tom depth. A built-in timing element records 
crucial time of test. So that the driller can 
visually determine that the timing element has 
started after properly setting the time interval 
the manufacturer, Technical Oil Tool Cor; 
asked us to design a moulded glass window to 
reveal the balance wheel 
Problems : impact, visibility, heat, 
precision tolerances 
Our Solution ; Pyrex tubing. precision 
ground and polished 
Chances are Bray Optical can help you with 
precision giass design —quickly, economically 
Call now for consultation no obligation 





DUnkirk 7-6295 
3445-59 West Ist Street, Los Angeles 4, Calif 
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ESCO | ; 
>’ Your mark ol 
Permanent Magnetic { 
SWEEPERS Ordnance lovalty 
safeguard ( { 
e e 
AIRFIELDS - DEPOTS - LOADING AREAS .0.A. INSIGNIA 
; from Nails, Wire, All Ferrous Particles 
@ COMPLETELY NON-ELECTRIC 
@ NO P.M. or MAKE-READY = =.) i 
@ SAFE FOR USE IN EXPLOSIVE ORDNANCE AREAS £ a 
Adaptable for wide width on , 
tandem towing. 30 models ; 
up to 8 foot sweeping widths I ' bile ' 
Available cnn to \ ’ ition momber the 
olharal insignia wall wlentel oud a ten Vo \ 
tifpprortel md a patriou \merican. You ll want 
TD ear the emblem, rr c, bar on fittm 
(nme eotl iicl clispolin thre tepite md member 
ship certilwate in your home or ofhee. Tostenia 
veo the attractive ordnance colo maroon 
inal vold 
Santa Rosa, California Indicate your preference below and return 
WRITE FOR BULLETIN 450 this form with vour check to Association head 
| ti.t ae Po ive it rnc » clone i cle tia. 
Used by many Military Installations ‘ ” . =o" - ; 
Paotis 
ee ee ee _ {) i / 
I) ad / 
Label Emblem (bronze $1.50 $ 
Lapel Bar (bronze), $1.00 
Ribbon Lapel Rosette, $1.00 
The Medal (bronze $2.50 
Wall Plaque (8x9 Stn 
Bar Ribbon, 50 
Ribbon (152°), $2.00 4 yard 
Lapel Ribbon ('4 $1.50 4 yard 
rihe yyard 
Membership Certifieate, $1.50 
Cigarette Lighter, $5.00 
Tie Chain, $5.00 
/ 
LATHES 
CINCINNA basic Return to: American Ordnance Association 
708 Mills Building, Washington 6, D.4 
maintenance tool Please send me insignia as indicated above 
: \iyv check tor § is enclosed, Mail to 
) ve we . - tins —) : of Name ot member 
% gat sed, y an do all your engine lathe work as w 
Ww Duy tw athes whe eN w j ee Nels gat “treet Address 
engine lathes at the Machine 1 Show, Chicag ef 
1 write for free bullet es jf The Nebe (ity Jom “Male 








163 


July-August 1955 








For Customized Weapons Systems... 


When standard 


machines won’t 


do—we develop 


were nec 

weapons 

The ise « 

tion to 
viIoOU alche 
for econom! 
d p tal ma 

The leads 
here is the 
well to tur 
rate of more 

This attentu 
production t 
tion of Honeywel 
Systems We ip 
grammed thre 
research to « 
Siyne ! from 
end application 

This same thoroughness applies to all 
Our weapons systems, from tank turret 
controls to proximity fuzes, from meteoro 
logical systems to missile Components 

lo produce these systems, the Honey 
well Ordnance Division can draw on a 
huge pool of talent 4.000 men and 
women —in research, engineering, design 
and development ction, and field 
Service 

For complete information on how this 
dynamic pool of resources can go to work 
for you, write to Honeywell Ordnance 
Division, Dept. OR-7-99, Minneapolis 
Minnesota 


Honeywell Customized Weapons Systems 





Turret Controls ¢ Stabilized Platforms e 
Firing and Arming Systems e Navigation 
Systems ¢ Meteorological Systems ¢ Cod 
ing Systems ¢ Munitions ¢ Missile Compo 


nents ¢ Proximity and Mechanical Fuzes 








_ ie iy 


Ordnance Division 











ARMAMENT TECHNOLOGY 




















This section of OrDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





Rocket Launcher XM289 


New truck-mounted equipment transports and fires the Honest John 


Donald L. Meyer 





( f i j / / 

66 ET thar fustest with the somewhat u mventional trom a stand orner mem ind monocoqu 
mostest is a remark yen point of previous artillery irriage «ck truction as the est design tor tl pur 
erally credited to that re sign, represent sound enyineering pri 1 wrse 1 bye it " re vhiuct the 

doubtable gentleman of Civil War ciples proved by rigorous engineering Dear is fabricated th ha mee ! 

tame, Lieut. Gen. Nathan Bedford For ind field testing tributed im order to provide the mest 
rest This statement was particularly The launching beam of thi weapon trenythw } tho pe ‘ 
uitable to the type of wartare ol that may be ited as a prime example of the 

period (a he and hi men amply ibove feature : plicity » constru — ‘ eX pOrICl relat to 

demonstrated), and the truth of that tion vill itmost rigidity tor a irate hortaye ‘ iteria hurt ( 

| urticular concept has been pro ed by laun hing were the key chara teristics Cus « cry period thi nit (an 
ilmost every battle or war olf histor ipphed to the ce clopment of this mes other stt t ember rhe 
ai significances ber Pa taking calculatios prescribe ] iuncher ) ‘ nie of plat j 

In the lexicon of today’s armed force the tria yular section with reentorced toe ! ! ite that not 

the term “mostest generally carries the ha i} | i rile t 

implication of blitz blows delivered to itself te , held weld 

the enemy as the result of a reservoir , ind other 
CONTENTS 
ol previous technical application in the Thi launchs ¥ cA , ’ ia 7 
held of we pons research AKMAMENT TECHNOLOGY weldment torty tour feet in length | 
SECTION ; 
wit thirt t « undance tl 
B ASED upon these precepts, the ce Rocket Launcher XM2s89 165 rocket 
) sf : 
sign of the 762-mm. truck-mounted Donald I vere The use tandard hicle ‘ 
eu’ tre mounted ui pr 
rocket launcher XM2ko, tor the ground transporting unit i design criteri« 
; ‘H ; Guided Missile Training 164% 
to-ground rocket, onest John,” exem See Riont Rdula F. Trout which at first glance may seem to be 
plihies the most recent thinking along hoo | modern artiliceryn itself the simpiest solution to this kind 
the lines of mobility. simplification, and Welded Rotating Bands 172 of problen As a matter of fact this 
the ability to strike with devastating Cecil C, Fawcett proves, almost invariably, not to be the 
Many advantages are , 
effect. case, Special considerations, such as tra 
It has followed | that, alth I} ' y el ties -_ 
‘ ywed lines that, although versing, ¢levation, or loading clearances 
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Mounted on a 5-ton truck chassis 


for the launching device usually rule 


out standard carriers and call for the 
use of special vehicles, some of which, 
are 


incidentally pretty grotesque, 


Fortunately as de velopment pro 
gressed and with every effort expe nded 
toward the use of a production type mo 
bile plattorm it was found possible to 
mounting the 
chassis Mi3gD by 


means of extremely simply alterations 
held 


achieve a on 6-wheel 


drive ton truck 


many ot which can be made by 


units 
his is a vehicle having ample power 


to negotiate the roughest kind of ter 


rain that mobile weapons are called 
upon to traverse with ability to per 
form hit and git tactics Whenever 
needed 


NOTHER case in point, in which 
the application of the simplicity lea 
ture is emphasized, is the design and 


construction of the five leveling-jack 


members, Irregular or sloping launch 


conditions dictate a 


le rec sick wise or 2-«le ree 


ify site require 


ment for 104 


| 


fore-and-alt leveling, while accuracy at 


stable 
the 


all ranges calls for an absolutely 


lid 
nie 


laun he ! 


and = base for mounting 
Speed of operation is also a 
factor which was not to be ignored, 
The construction finally chosen over 
ruled the apparent advantages of hy 
draulic jacks with their inherent high 
ol 


dependable telescoping screw-type me 


efhciency tactor in tavor the more 


chanical design having a solid and per 


166 


the 


762-mm 


manent self-locking feature. | landwheel 


drives quik klv lower the jack rams into 


sockets integral with the floats which 
are first removed manually from thei 
irrying positions on the fenders and 


placed on the ground under each jack 
lor this operation 
hand 


wheel design are now brought into a 


Ratchets incorporated in the 


tion by the simple rotation of a knob 


ind jac k levers inserted into sockets 


{ ilso 


are 
1 part of the handwheel unit) for 


the actual operation of driv Ing ca h jack 


ram to a point where the launcher ts 
level in a crosswise direction with the 
tires no longer resting on the ground 

Stability and rigidity are achieved in 
this manner in a matter of a few min 
utes—a far cry from the “digging-in 


procedure that might be expected with 
i mount of this magnitude 
Another 


plicity is the treatment followed in de 


blow for the case of sim 


clopment of the equilibrators These 
are simply compression springs mounted 
in telescoping steel case: Their move 


ment is limited to the length of travel 
in which their effect is most useful 
(5 to 22 degrees’ elevation ) 

The connection to the launching 
beam is an open-end iflair allowing 


the equilibrators to part company trom 
this member when fully extended dur 
ing the elevation operation and when a 
need for their full counterbalancing 
force is no longer required 


Thus 


sion struts do the work that could 


two relatively short compres 


con 


ceivably ha 


more 


comp 


ally more ad 


complete equilibration over 


range ot ele 


, " 
|: LE\ 
4 fort! 


rather 


uniqt 
tem Pe wer 
trom the t 


required i 


| 
r 


for 


cK 


j 
a 


es 


Siravic 


VTION ot 


rocket launcher is completely mobile and can be set up rapidly for firing 


considerably 


iv i! the theoreti 


yn 


ing tor 


solution call 
the entire 
had been used 


the prec has illed 


vn eflort resulting in a 


motor 


i screw 


si 


1 linkage sy 


Anh 


j 


levation is obtained 


by means ol i 


standard power take-off unit. 


| 


ted 


Dire 
to a transn 
pive 


lerymen) th 


vertical 


1ssion 


t point { 


i 


by means 


ol 1 torque shaft 


unit ited on the 


1x 


pintic to arti 


rotation effort is carried 


upward to the center of the trunnion 
ixis Where it transmitted by a bevel 
year arrangement to the elevating screw 


shaft which is affixed to, and lies para 


lel with, the 
beam. 
klevati 
tation of tf 
nut which i: 


irriage tor 
it the topmn 
Phi 


monocogdu 


lrame 


launching a 


sons——sim pit 


Asina n 


drive } 11 S« 
operation \ 
connection 

power drive 
op 


whee! spi 


ration if 


bottom of the launching 
tion 1 obtained by re 
ne elevating screw i! i 
integral with a movable 
ing a trunnion connects 
t end ot the clevatior \ 
member 1180 TOLLOW the 
truction pattern of the 
il ind for the in 
ity ind rigwaity 
eld weapons, a handwhx 
provided for the clevati } 
ock-out device is used in 
with this to render the 
inoperative during hand 
d also to elin ite ha 
iriny power actuation 
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I ‘ ye ul rh ! 
tre ley ree I 
rang ey | 
t ey | " 
‘ era i 


c c ‘ 
ha ce i “ q« 
le Na il i i ‘ tf i . 
‘ i¢ 4 \ 
Lil ' 
pani 
Ca ‘ it i i ( i \M 
bea c i i b 
pl \ i i 
Tram ‘ 
\ 

Qo! WHAT | on tional 4 x provided to pr t travel « ; 
| if i I I 
‘ , echa B' | } . 
t b na ! i nee rf 
re ca | i i 
rie 4 ( re r ‘ i i i i] 
i k yg 7 P race , } 1 } 1 } a ' 
lifted ht va Hi f CTO i ! 
roa c 4 i ner I ie t \ c i wit! ie ! Ve 
VO} ‘ etlect j } } 1 1} I} 
rolle « i ‘ { “ i c i 

Lhe i i j | ite j ti 
str the ‘ ack ¢ ect 


rhe ground-to-ground Honest John rocket rests on the \ M289 launcher in hiring position at 0 degrees elevation 
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yuided Missile ‘Trainin 


Within four years the Ordnance Guided Missile School has 


grown from experime nlal beginnings lo take an important 


part mn the maintenance and testing of our newest weapons 


IS too early to tell a pu h-button 
round the corner 
guided missiles 


War has 


in Blue 


Warlare 1s just 


but if it ever comes, 
will be the backbone of it. 
come a long way since the Boys 
charged across Virginia farms, orf 
doughboys dug trenches in Flanders. 

In helds such as missiles, the complex 
ity ol war has reac hed almost stay ye ring 
dimensions. Not only does the opera 
tion of this equipment require caretul 
preparation and training but so do the 
maintenance and repair 

Army Ordnance be gan planning early 
responsibilities 


to meet ts) traming 


in the new field of missiles, In June 
1951 the Ordnance Training Command 
at Aberdeen Proving Ground estab 
lished the Guided Missile 
School, 
time, was to develop into the present 
Ordnance Guided Missile School now 
located at Redstone Arsenal, Huntsville, 


Ala. 


tranch of the 


Ordnance This new branch, in 


_ scope of the branch's mission 
was broad indeed: to plan and de 
velop all phases of guided missile train 
ing for the Ordnance Corps, This in 
cluded preparing the required programs 
of instruction for the courses to be of 
fered student personnel, purchasing the 
necessary equipment for training, and 
obtaining a nucleus of administrative 
and instructor personnel, All were es 
sential to a branch whose sole purpose 
was to “teach guided missiles.” 

The armed services had been study 


168 


it Os. 


mst Lieut. kdwin F. Trout 





Lieutenant Trout / nea 
to the Guided M: 
stle School, Redstone 
Hluntsuille, Ala 


Ordnance 


I; ena 





ny guided missile 4 


of World War II, and a number of new 


Ince the late staves 


- 


missiles were already in the research 
and development stage at this time. The 
Branch of the Artillery 


had 


Antiaircraft and Guided 


Antiaircratt 
\« hool. I ort 
le signated the 


Missile Branch and had initiated limited 


Bliss, Tex.. been re 


training for personnel of all the services 
in addition to assisting in rese arch and 
development activities 

Llowever, the types of units which 
were to employ missiles as weapons and 
the maintenance and support units 
needed to reénforce the users had not 
progressed beyond the pomnt of verbal 
discussion. In fact, the intricacies of the 
weapons themselves were largely un 
known 

To centralize and accelerate this plan 
the Guided Missile 


transterred to headquarters of the Ord 


ning, Branch was 
nance Training Command in July 1951 


and became a staff division of that 
headquarters. 

As viewed by many, the new Guided 
Missile still 


However, it was conceded by all that if 


Division was premature, 
the guided missile was to achieve op 
erational status in less time than is usual 


for an entirely new type of weapon, all 





| hase ( ent, 1 ling trai 
Ing, would | ( © tele oped 

ach stage of the progra ‘ d 
have to be tiated betore completion 
of the preceding one 

The infant Cruimded Missile Division 
originally consisted of 20 men including 
10 othcers enlisted men, and civil 
ians. Five had obtained some previous 
experience in the mussile field: the rest 
were chosen trom the ranks of men 
working with integrated fire-control 
systems. Obviously, the division's first 


task was to teach itself yust what guided 


missile Ss were 


new div sion 


i ibis problems encountered in screen 
ny persons tor the 
that the Ordnance 


made it apparent 


( orps need tor guided missile tr ining 


had ce cloped at a most inopportune 


time. The ¢ Ops had just gotten into the 
swing of training men tor light aircratt 
and integrated tire control maintenance 

Requirements tor these two programs 
had already provided a home for most 


Ordnance people interested in, and ca 
pable ot, teac hing the subjects required 
to understand the intricacies of a missile 
system, and neither of the programs 
had been in existence long enough to 
produce a pool of men who could be 
readily cross-trained in the new field 
All planning in the new division had 
to be predicated on teaching personnel 
without prior military training or “re 
Ordnance with 


treading” personnel 


little background or native interest in 
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the importa re ‘ f cs un ( I 4 1 service the « ul i \ ira I ‘ on 
I i (™ tt ca | if ( rs Wa " le } ‘ 
ponent ‘ ‘ he tra Mortars ccause | (raina ‘ 
\' PhI y ( iff hicles a guy t oth ct 
i 
“Athe ( M I) t I ectre he wnd tl veapons t wi tl ‘ 
to prepare ‘ , that we / ) re i itn ‘ la ‘ va ‘ bre le ana ‘ 
ne cg t ri ri t ind ism ve r ‘ vst nmiaitwr iM 
opotal tf i tar ‘ i the ‘ while i ( “ cit ic i i c ot i 
tM i 1) n i iblist } Thit ir oht are , , 
« i ire eld i Pre t Wa cad wise t nh twe 
pu royra I i ort t l nt i Y i tirst NN‘ RSSITY ited] that a i 
thie cw i ‘ pati i { itive r heiper wr r | i t om : "eit nie a broad theore 
i c re juaiinhied I tot i i ypenera ectronmi repal i la second i b Vit the principe 
ti | ) itv ind traimmy ce 1 el 1 ilists hivhlyv tramed 1x vhach a ile iT i t 
ment te ent the cv ‘ ‘ cit peorti ota it eau j the tas y ste ‘ 
le c ow tf tvi™ i | i “ ( The help r ‘ rs or the " mye “ ‘ 
i tena mrs r require t< ciectre i “ I ? “ i y operat i 
port imi I 1™ iq te a pore pa i HH ti l< i t the ta r i wtory 1 ‘ 
i¢ he Mi ‘ osead « i cr i } ual ¢ t part t i ‘ onent Va ‘ 
ile vhict ‘ ence ' ocket . } T | his i} ‘ ‘ th ‘ hie 
in electror P Vste P F ' re | ta 1} ‘ I { iN ‘ ) j 
| ot in ‘ lal tat ' iF " el ’ ! 
commesed of wart tions « TT!" ? of the ested the SCR sq the T23 rada 
rada ( i i that ti « list ‘ ‘ | “ t ) } yuse 
cont livided t ‘ ure I terna ipole " the a 
Mar i onal 1 u 1 te fi lanee t rep , ho se ( that yh ' he be 
maint t { | nha t the ‘ i re ‘ 4 ] t ‘ 
rit c i ! 4) 1 he i¢ i i re i i il 1 te ipie ‘ tl 
nal core ‘ atyy i ‘ equil .. the harne CCes « 
ire ( those ‘ onl t¢ i vl I \ i ‘ ! | 
puiotes il ete ectre wer ti , 7 , 
The clore t aj earca te ca 4 la i i ! } iti iol i i « 
to establis! i y cours or repair ited) t j | ent ‘ i i ! ! y 


Trainees at the C,uided Missile School learn the technique of fighting propellant and explosives fires 
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Officer students assigned to the school are thoroughly trained in the operation 


and maintenance of test equipment 


electronics, radar, and thermodynamics 


Ar this 


vided 


ision was di 
Cone 


point the di 


into several groups group 


had the sole responsibility ot develop 
ing preliminary drafts of programs of 
instruction for the separate course: 
The rem noing proups drew up lists of 
equipment, facilities personnel, funds, 
and training aids required to support 


the courses 


existing 
133 


and ai 


t like items’ of 


ipa. near 
military equipment such is the 


radar, autopilots, gyroscopes 


cratt were used as guide lines to form 


these lists and preliminary programs of 
mstructions 


Phe 


and equipment the 


tentative tables of organization 


tire required to 
train a man, and the number of men to 
be trained soon made it apparent that 


full 


guided-missile 


in event of mobilization the ce 


mand tor technicians 


would far the facilities for 


outstrip 


training would be available at 


Aberdeen 


home for the 


An adequate and permanent 
school had to be found! 
Complete evaluation of available ta 
cilities ultimately ended in the selection 
of Redstone Huntsville, 
Ala., had al 
ready been reactivated and assigned the 
ron ket 


Arsenal, near 
as the site The arsenal 
guided-missile and 
Army, 


area allowed the proposed school 


mission of 
development for the and its 
huge 
almost 


Had you visited the 


room tor 
Guided Missile 
Aberdeen Proving Ground 
have 


unlimited expansion 


Division at 


you would noticed 


at this time 
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used in guided-missile development 


two recent additions. A new planning 


| 


group was drawing preliminary plans 


for the school’s training shops class 
room and laboratory buildings, troop 
housing area, supporting shops, and 


other necessary facilities 


Meanwhile, d second new group was 
letting contracts to civilian concerns ex 


perienced in electronics and aircraft 


for their service in tram 
The 


ssionally trained cadre would form 


maintenance 


ing a key cadre for the new school 
prot 
the original instructor staff 

In February 19 part of the divi 
sion moved from Aberdeen to Redstone 
Arsenal to secure temporary buildings, 
ofhce equipment, and troop housing. 
The March, and, on 
the ard of the same month, General 
Order Number 5, Red 


stone Arsenal, designated the new or 


rest followed mn 


he adquarte rs. 


ganization as the Provisional Redstone 
Ordnance School. 
One week later the 
Guided Missile 
he yunin a conve rted ammunition man 
Seven 


first class in the 


()theers (course was 


ufacturing building ofhcers at 


tended, and equipment consisted ol 


standard college textbooks, military 


publications on electronics, and a tew 


pieces of test equipment that were per 
ilians 


sonal property ol the ontract ci 


employed is instructor Equy nent 


originally procured for this purpose had 


not been received trom Aberdeen Pro 
ing Ground 

lwo enlisted men ours were 
started during April 1952: the Me 
chanical Systems Repair Course and 





Phase Il o he klectror "ft ance 
Components Repair Cours 

The itte r , f vee ( ‘ 
plementa o the | i troni tra 
ing pive it the Signa Scho Fort 
Monmouth, N. J., and was designed to 
familiarize a student with mussile 
ten ifter | I earned fundar tal 
electrot 
B* the end « te the echoel had 

built ul Keicton la wratory setups 

ot standard c tronic test equip! ent 
Specific missile equipment was still lac k 
ing, but substitute items like SCR 584 


and T22 radar sets for the external 
ind 1utol ilots 


and V2 guid 


guidance yster course, 


German V1 


yy roscoyx 


ance units for the internal guidance 

systems cours had been secured 
Salvaged parts from V2 and proto 

type American missiles dropped by 


various research and development agen 


i 


cies were also on hand for the mechani 


cal course. For the next six months this 


was the only equipment available for 


student laboratory exercises, but sca 


soned with ingenuity and imagination, 


it served quite idmirably 
However, several of the courses tem 
porarily had to be reduced in length, 
bulk ot 
blackboard 


During 1952 the 


and the instruction wa pre 
sented via the 
s hool was ot 


fronted with other prob 


First 


interesting 


lems it was located in a yroup ol 


old ammunition manufacturing build 


ings and World War II barracks 


| he se 


had been abandoned after the war and 
never maintained. Yeomanlike service 
from the troops themselves and the 
Post engineers provided light, heat, 
power, building repairs, and badly 
needed paint. But in spite of work 


through the Christmas holidays, all the 
buildings were not heated by January 
1952. thankful for 


Alabama's relatively 


S's EF the 
& | t 


Slonal ¢ 


All concerned were 
mild winters 
chool was still i 


ganization, funds slated for 


provi 


new construction during fiscal year 


1952 and 1952 were not realized. Tech 


nical information on missil projects 


| ' 
slow n hitering down to the 
school, and a 


was 


talified civilian personnel 


who could have compensated for the 
dearth of literature, were very hard to 
find 

Student inputs were erratic, the indi 


viduals sent for training didn’t alway 
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meet the established prereq te ind t t ‘ i ha t cw a 
i tr idly needed tect i ‘ ‘ or we ia y™ r it oh i 
crs had to be assigned t idm tentia i ‘ na ! t t } 
trative a housekeeping dutu In ¢ acquaint vith the « t ‘ ‘ c. | iS, « 
te of tt a orale Wa irprising|y olathe Om i vl { tk | 
high, probably due to the se c « it tt < ent a 
factor wreaking ground in an ex ( YINSEOUENTLY,. the eM tely ; ne a 
citing held A wa tl ' hed or ‘ “ i iWwatla 
’ A jyount Or ince-Siyna training tudents wi { cl it } vort 
agreement moved Phase II of the Ele eed t i ela ( I \ u 
tro! Cyuida e la Iponents ¢ ourse te wpecia wed . ‘ ‘ 
the Signal School, Fort Monmouth, be Meanwhile, the quantity of technical Ordnance ’ ind at A 
tween October ind November 1g lata be te ited o each of th ( Ire Care 1 witl ! ‘ 
ind provided a Signal detachment, th other c« es and the amount « equi \ al re ible tor the a , 
if t! Lechnical Ser i | it, « fifty ent that had t c " < I i t nad i orta 
one c to the Pre il Scho t lent ul ta i t | } tt cif ‘ 
issist tt tr tion of the electroni initial Miluary © ational Specialt 
portion ( the ‘ ‘ offered at Re 1 Spe ! itt t alle irca t ‘ 2 ARLY j iu ‘ 
stone. Th hot in the ar alle ited duce the enormous ar tol teria sG ‘ \l e Scho " 
the instructor probiem tor some time each potentia pecialist was being asked tively wood « htion 1 bye 
Another boost iii early im 1952 t dige t and abpsort The Dey irt ( t ew bDbutld " va hed a 
when the key iire shools it oth ot the \r 1s hoped t« obtau one ! \pr i f im tbarrach ' 
White Sands Proving Ground and in full vear of ervice tre " veal facilities. Necessary tramiuny " ent 
contractor | int in Los Angele were lrattec tl tra ny « ‘ than on was on har } vit! litho ¢ 
closed. In addition to the instructor per year Was a necessity The temporary building ve na 
sonnel, all the equipment used by these These two probiem ed the Othe ery respectabi tate ot fr if 
schools was a gned to the school at of the Chiet « (Ordnance to begin the on clering thei past history i 1 tte 
Redstone and the allied school at Fort Ordnance Signal joint tudy for the hool wa ymmentarily ove 
Bliss, Tex unprovement of Ordnance nded 1 thorized stre ul 
ile trau Several conterence iter \ visitor te he Ordna ( ed 
1 N February 16, 1952 1 Department ind after a considerable amount ol Missile School today wi i on 
of the Army Order designated the pick-and- shovel work it all tramuny ougt qualihed mstructor sta 
school at Redstone as a Class If activity levels, th ‘ iittee final report re the talents of persons tros , | 
under the jurisdiction of the Chief ot ommended the establishment of the oft lite, adequate equipment, a i ! 
Ordnance and changed the nar to the cours now being ta vit it the Ord tate ofl orar New be } Vill 
Ordnance Guided Missile School, a nance C,uided Missile Schoo oon be ti hed and (“Ni i t 
Department ot the Arms specialist lL hes ours over the aire pale ommotl illed, 4 nov ( trat 
schoo] This wa i tremendous litt for rial as pore ou Dut ecmiphasize pra ny on ethcent lana ent ison 
morale tical work with the actua iSSI \ ind tuture planns 
But ot taf more importance, the 
problems ot upply, funds troop hou A basic demonstrator with printed circuits is used in the early stages 


of electronic instruction at the Kedstone Cuided Missile School 


ing, und tr uning tac ilatne now tell into 


normal channe ind the processing of 
school require nts was tar more ral Te 
than it had been under the pro ona 
statu 

From ther oO { sicle him he equiy 
ment, traming aid interim publica 
tions, tools, test equipment, and repair 


parts literally Howed into the ourses Oo 


instruction. Work continued on the 
renovation of temporary ta ie) ind 
plans were ‘ ipleted for a new cours 
the Guided Missile Propellant-Explo 
sive Sy ba ! (ours 
Ordnat had previously been a 
gned resix Dalit lor receipt tor 
ive untenance, and c 4 i) led 
c Tf i r ‘ c r tM 
1} Va } ca to hazara i 
ext ca re to be added 
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Welded Rotating Bands 


The technique of depositing overlays On projectiles by the inert-gas- 


shielded metal-arc we lding process has proved very satisfactory for 


thin-walled shells and also has many advantages for other types 


Hk Piman-Dunn Laboratories 
of Franktord 


ceived and 


Arsenal have con 
developed a new 
method of applying rotating bands to 
projectiles, The bands are derived trom 
welded overlays deposited circumfter 
entially on the projectile by the inert 
gasshielded = metal-are (consumable 
electrode) welding process 


welding, known as the welded overlay 


adaptation of conventional 
rotating band process, has favorably ap 
proached the advanced stages of con 
trolled procedures and ballistic study 
Its many adv intayes pro ide real com 
other bands, in 


petition lor types of 


cluding the conventional variety and 
now under investigation 
band tulfills 


requirements lor pro 


thos 

\ rotating two and 
sometimes three 
moting satisfactory performance of the 
projectile, depending upon the type of 
ammunition, For all ammunition, the 
band serves as an obturator following 
ignition of the propellant and aids in 


the build up of pressure tor propulsion 


i ie band also enyayes the rifling of 
the gun barrel and is thereby en 
graved to impart spin to the projectile 


An ex 


ception 1s the band of the recoilless-rifle 


for stability along its trayectory 


projectile which is preengraved during 
manulacture 

Finally, in separated ammunition and 
in separate loading ammunition (where 
the propelling charge and projectile are 


separate units) the band fixes the for 
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Mr. Fawcett is director of the 
Pitman-Dunn Laboratories 
Frankford Arsenal, Philadel 
phia, Pa 





ward position of the projectile when it 


is rammed “home” before fring 


Che conventional method of banding 


is the swag of an annealed and 


ing 
pickled ring (band blank), usually cop 
per or gilding metal, into an undercut 


and knurled band seat. This provides a 


mechanical interlock between the band 
and the projectile 

The welded overlay rotating band, 
however, becomes an integral part of 
the projectile because of the fusion 


bond. This entirely eliminates the pos 
sibility of the band becoming loose or 
separating from the projectile during 
its Aight 


The idea of a welded overlay 


rotat 
ing band presented itself during ex 
periments with the attachment of wind 
armor-piercing shot 


(solid projyes tiles). Difheculties associated 


shields to 120-mm 


with Tou k welding by conventional 


processes led to a 
| 


metal-arc welding 


Inert-pas shielce metal-arc 


(consumable-electrode ) welding process 


trial of the 


Che quality of the welding beads and 
the case of applying them to the shot 
body 


single be ad or several ove rlapping adja 


suggested the possibility that a 


cent beads could be machined into a 


rotating band 


The feasibility of banding by welding 


was first demonstrated by comparing 


this method with the conventional 
method on sone scrap shot (see pape 
175). Welded overlays were applied by 
depositing a continuous bead in a closed 


spiral pattern, otherwise known as 
spiral indexing on the rear bourrelet 
An overlay machined to the standard 
band contour 1s shown in this same 1 
lustration as well as some of the steps 
required to produce a rotating band tor 
this projectile by the conventiona 


process, 


i pie reliability of welded overlay r 
tating bands under firing conditions 
was first demonstrated with a mediun 
shell Overlay 


caliber —recoilless-rifle 


bands of copper, silicon bronze, alum 


num bronze, ind ron performed no; 
mally 


Very se 


ducted 


ere firing tests also were cot 


with some smallcaliber | 


| 


rectiles equipped with nonterrous ove 


bands 


hiring 


} 


lay bands. These were not pre 


engraved, The were all succe 

ful, ind the bands on the recovered 
shells were intact with no signs of fra 
mentation of 


With this 


eparation 


initial demonstration of 


{ hy! | liahal 

casibiiity and reliability, support wa 
obtained for a program Of reseat ha 
cle clop nent t idapt the welded o 


lav method of | 


vanding to 
jectiles, mong which the 1os-mn Mi 
shell held an early priority 


The development of welded overlay 


ORDNANCE 





Armament Technology 





rotaung bands has centered around one Overlays deposited by the two latter nodity the heat-treated structure ot the 
welding process. This is the inert-gas techniques are illustrated on page 174 steel beneath the band area in a ma 
shielded metal-ar (consumable-ele« The weave bead technique ilso greatly ner dependent on the thermal gradient 
trode } process which 1s yeneray reduces the cost ol equipment since if IM posed 
known by such proprietary names as is Cheaper to oscillate the welding head Although heat treating the shell a 
\ircomati (Au Reduction Com than to pro ide mecha is for index welding was believed to be a ore i 
pany) ‘Sigma (| ince Nu Products or spira fecads idl ipproach thus procedure Wa { 
Co npany ) ind billerarc (Creneral It has frequently bee necessary to r pole ved since the shells ordered tk 
, -lectric Company ) cool the proyectile during the welding this work were all heat-treated and 
operator This has been done in order finish mach ie | prior to delivery 
i iptes RE has been, however, an initial to preserye the mechanical properties Through retinement m welding and 
evaluation ot the submerged-ar of projectiles as well as to prevent burn by annealing the overlay it was p ve 
process tor applying sott-iron overlays inv through the thin-walled varieties to fabricate an overlay band having a 
The submeryed-are overlays were softer of shells. The cooling of the shells (hol hardness of Rockwell B OS te 
than anv which have heen deposited by low projectiles ) ts readily accomplished In redesigning the band tor welded 
the other process by injecting either au or water into iron, several band contours were eva 
The inert yas metal-arc welding prox the shell cavity while welding uated These contours deviated tro 
ess employs a bare wire electrode which The welded overlay rotating band the swayed yilding metal band desigs 
is continuously ted and consumed. No program Was initially devoted to the m that thev contained cannelure ‘ 
flu is used An mert vas Hows through cle clopt ent of in iron band tor the reliet vrowve 
in orice or nozzle surrounding the torped heat treated I Wn shell 
electrode and acts as a shield tor the ir This objective was yiven priority be 4 rabpshaee. progra vere com teal 
and puddle cause of the production schedule tor to ascertain the relative crits « 
It has been found advisable to feed the projectile andl the ipparent need each design. It was tound that m 
a nonelectrode or “cold” wire continu lor conserving copper nitkhant cditlerence istedd between the 
ously into the arc and weld puddle in The hardness of the first iron bands perlormance « the test round wna 
order to reduce penetration and pickup overlayed ot i mm. shel was ap those contamu the conventional band 
This procedure also pro ides a means proximately Rockwell B Ss to oe l hese The band re re howed ma 
ol yecting illoyving clements ind bands, which had the con entional con liflerenece cilwee the twe jateria 
greatly reduces the time required tor tour tor this projectile, produced high vith those of the ion band "aT 
overlaying engraving pressures during laboratory qual to or lower than the gilding 
The rotating band on artillery pro tests. It was established that a softer metal band pressure Varving — the 
yectile is usually wider than a weld weld deposit was required ind that the number of mneclures trom twe ' 
bead depos ted in a single revolution rotatiny band should be rece signed to three produce 1 no ivnitwant hanype 
Mherefore; a continuous ind overlap satisty the new material and Process in the pertormance of the test round 
ping bead was deposited in two or The investigation of iron for the 
| more revolutions either by spiraling of 1)! RING, the ibsequent month nin. shell continued with an exte 
by Ste} indexing welding procedure vere vradually ec hirmy provram to dete ane the 
I he piraling techni jue was em improved, and technique vere deve fluence of the ind material « bye 
ployed tor or i short time Cou c ol oped t mnca hn eriay i ‘ ul ‘ ‘ thy i ! “ | P } 1 | 
the extra ctal req iredd at each end of that the overlay c« di be soltened by in round tl lead ane ‘ i i 
\ the pira The undexing procedure Wa duction heating vil t il ‘ ib ere tiredd a } , cq ' 
I more ecom i t aise Ma “e ower the han properti ‘ r« 1 ‘ ! 
| perseded the cuve wad tect ie the he tc The a ca Ve ove fied 1} f | i " 


The welded overlay technique has been successfully used to apply rotating bands to a variety of shell sizes 


2 
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Comparison of overlays deposited by the step indexing technique, at left, and the more recent weave bead method, right 





test had a Rockwell B hardness of ap 
proximately 70 to 72 and were ma 
chined to conform with a 2-cannelure 
cle sign selected from the preceding 


stud 


At a later date, other investipators 


conducted a similar but independent 
test during the course of a program on 
sv ived sintered tron bands The con 
ventional band contour of the 1os-mm 


shell \A 


that no cannelures were incorporated 


retained for these rounds in 


in the design 

Three new and modified Ma2Ai 
howitzer yun tubes were used lor all 
these wear tests. The tube modifica 
tions included an increased depth ol 
rifling and a change in the forcing cone 
angle Ihe “C changes were service fre 
quirements and were in no way related 


to the wear test 


TER hiring 00 


welded tron bands, the wear of the 


rounds with 


tubs was slightly ereater but simular in 
pattern to that which occurred in the 
tube used for standard rounds. The tube 
in Which rounds with sintered iron 
bands were fired experienced the high 
est rate of wear. There was indication 
that some build-up of gilding metal 
trom the standard hand occurred nm its 
tube between forty and eighty inches 
trom the breech face 

Although the wear caused by welded 
iron was not considered excessive it 
thi pom! it was deemed advisable to 
continue the test to include If 0 


rounds An idditional 00 [Overlay 


banded shells were fired along with 
ooo standard shells, using the gun 
tubes under conditions that prevailed 
during the preceding test. Unlike the 
previous bands, however the ¢ hands 
were painted along with the shell 
bode 

Those concerned with the develop 
ment of sintered iron, however elected 
to idopt i 2 cannelure design similar 


to that of the welded band and initiated 


an entirely new test of 10,000 rounds 


The results of the second phase ol 
the welded-band test were not as tavor 
ible as had been anticipated, The rate 
of wear increased sharply in the re 
gion of the forcing cone, approximately 
twenty-four inches from the breech 
face. Because of the extreme change in 
the trend it this pont it has been 
su pected that the paint on the band 
may have accelerated the rate of wear 
of the tube by chemical activity How 
ever, the welded iron « iused less wear 
throughout the tube than did sintered 
iron and more nearly approached that 
of gilding metal except tor the imm« 
ciate region of the cone 

There is me doubt that the welded 
iron bands, as the were prepared tor 
these tests were considerably more 
ibrasive than gilding metal: however, 
the report of the proving proune stated 


that the wear experienced from the 


welded tron did not atlect inv ap 
parent manner the K ira ( these 
rounds 

The Pitman-Dunn Laborator he 


lieve that peak performance has not 





Aomamant Tachwalaaes 


been obtained with welded iron bands 
The use of a \C series ar wit i 


CMmissive oated 


c ectroce md an aiuml 
num-coated cold wire provided an over 


ly sotter than my which 


lay ippre tal 
have been fired This improvement 


could rca lily cease yun weal 


Igeceerperebbenchegee test con 
l ducted at Picatinny Arsenal utuliz 
ing several | mm. shells with an 
nealed welded tron bands was incidental 
but none the less interesting. It was re 
ported that ual examination of the 
fragments re ealed that the welded iron 
band adhered to the shell wall and did 
not fly off separately as is experienced 
with conventional gilding-metal bands 
No other 
' 


were noted. The fusion bond of the 


diflerentiating teatures 


welded bane has been conside cad i 


definite ad intave throughout this pro 


ram 

There has been 1 yreat demand 
the past year te ce clop copper and 
copper-alloy welded overlay bands. In 
applying overlays of copper, a gas shield 
of pure irgon often sufhces, but the 


addition of on what les than one per 


cent oxygen has been used to advantage 


to pro ide a more stable arc and a more 
unitorm bead. The application of single 
beads with mdexing has proved t « 
ul itistactor 

The } } nea onat t it ae 
pt I i cd ompa d MA n the 
condi vit the Stee projectile 
reat i ! weid g onditv 
or equi isses. Higher f 
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ire required and greater penetration 1 overlay with U itu of gilding \py hire ! 
hard to avoid. The hardness wi ary meta ! I 
Ire initial t equent bead The In « riay ‘ opper and copper a ‘ ‘ < mal a 
width cst awchie ed. theretore DD lovs, if portant to obta i shallow if tl 
oscillating the welding head veld bx 1 wit i tthe penetrate i t ont im | 
There is considerable industrial ay possib Iron has a rather potent hard the it vere Rockw 
plication ¢ velded copper overlays tort ening eflect on the copy illoy and Opp. f bore 
° 
rotatn na Ihe thiller meta " hould be limite ‘ i te ra ' ce. A 
» wen it I ‘ 1 proprictary wor! ] per t ! ( tt ‘ 
oxid opper vhich onta s ma ( Dine t! i Hf! t vill i i i | } 
imo {ts « ina inganese, It oO! new | } ti i tallath the t ils i tt t 
per cont t it least ninety-cignt px. ency toward exce ive penetration imal | r 
cent iron pm ul weided bands ¢ opper ha } ( 
(other or ercially available deoxi It 1 wlieved, however, that overla re 1 
dized opper wire have pro ed unsat tor preenyvraved band i ely ol technique ( t 
iStactory as ciectrode materia t have tain mor if eu e band te 1 ad i te | 
been used, in an emergency i old not underye enyra vy ire the the test, St ird ro 
wires I he leveiopment of copper and rifling vhen hired ‘ thona ta i 
copper HOY filler metals ha pec In June 1952 the produ on scl ! f | ctor " t tt t 
iitiat | vile ot several 1 mn bere of ( tre i on 
Satustactory rotat ng bands have be within the Bu noha (or ina el lwo ov ‘ t M ‘ 
First three shells above show operations for welded rotating bands, left to right: shot-machined; overlay deposited 
finish-machined. Second group of four shells shows operations with standard gilding-metal band, left to right: shot-ma 
| chined; band seat machined and knurled; band blank annealed, pickled, and swaged into band seat; band finish-machined 
made with o rlays of aluminum and trict were threatened hortage ot tal 7 } a ! 
silicon bronze Silicon bronze (three band blanh The district a on erviceable 1. Velocs 
per cent silicon) ha pertorime 1 satis tractor were terested the velded “mT ‘ 1 «clethe 
factorily in the as-welded ndition. It overiay rotating band proce ind cot recorded or i ontre ima 
I 18 not suitable. however it heat treating sidered immediate onversior i ire rr ] A lth vl i lata 
is to be done ibsequent to welding lief measure corded t ‘ i ound that j 
Procedures have been developed tor Iron could not then be recommended pre re é ‘ terpre 
Ipplying \\ ed band ot the sarc for the band because of it questionable el t ‘ 1 ¢ test re 
como ti i ne onve thona MA iged eflect on the lite ‘ the vu tut \ vitl ine ra r ontre 
gilding-met ety per cent copper though copper or one of its alloy In each the 
ten per cent 7 ) band. A copper-zu seemed suitable for tl if itor lefinite dre ty le 
weldin clectroce vould lose ost ol there wa ‘ of tM ‘ the per t! ‘ t ! 
it ZI " zat the ex formance « nes it clded Hf tht 
treme hot \ { i ce | hand | 
ec i ul ele i ‘ i « I} i i I ( i 
electrode , with ‘ tv | ent j ' eat 
. 
opper, tw t “ ent i } ‘ ‘ that 
wire. TI this c tion « en | 
ciectroce r f i ! 
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data in all phase s of the test showed no 


woihecant difference between any of 


the test materials and the swaged gild 
hy metal 
I he 


cle clopment of a satisfactory 


welded copper rotating band tor the 
mm. high-explosive shell has been 
wccomplished, This thin-walled shell 


with a band seat, would not withstand 


the forces necessary to seat the 


Wapiliy 
onventional band, When banding was 
ichieved by providing internal support 
the shell collapsed upon firing 


I he 


ipplied directly on the 


rotating band 


overlay " 


welded 
bourrelet, was 


[he 


climination of the band seat along with 


found to be entirely satisfactory 
heat treatment after welding, effectively 


itished the requirements for this shell 


ww! LIONATI iews of the steps in 
/ producing the overlay banded 30 
mie hel] ire shown on this pape The 
he is essentially finish machined when 


the welded erlay 1s applied 


The 


nated in the subsequent heat treatment 


Copper 0 


weldiny heat aflected zone is elimi 


which iniparts the desired mechanical 
shell 


\ final machining operation of the 


propert i the 
band and adjacent areas completes the 
shell manutacture 


The x 


) 


min, welded overlay rotating 


band i applied im sik OF Seven seconds 


using amperes (direct current, re 


erse polarity) and 0.045-inch-diametetr 
electrode and cold wires. Approximately 


15 grams of copper are overlayed with 


sulting hardness of R wr 3%O°3 (Ry 


hour 


duction or are 


ie 


Pt 24) manutacturers are in pro 


setting up tor automat 


operation in overlaying this sheli 
| b 


Welded overlay rotating bands of cop 


per neon bronze PPULEEETuEn bronze 


md ion ha c been ticce 


stully applied 





to hot-forged, heat-treat mm, 


Phe 


which were omy etely 


metal wa overiayed 


tinist ed 


ls or band 


shells on 
she 11S 


t xcept that they had no va 


cats 

Welding was accomplished with no 
appreciable reduction of the trength 
ind ductility beneath the overla These 


have been proot-fired in 


hells small 


qu intitve 
The 


ing =the 


- 


rose recently regard 
which 
ha ¢ on the prope rties of old xtruded 


shells. An in 


therefore, to determine 


que stion 


eflect welding might 


mm estiyation Was 


mace the eflect 


ries hank al 


of overlaying copper on the 
properties of this shell 


We Iding tex hnique s 


satistactory 


were cle clope | 


t which 


» assure deposit 


complied with spe ihheations established 
Lensile 


lor welded copper bands speci 


mens were then removed trom beneath 
the overlays in accordance with stand 
ird practice. Specimens also were re 
moved trom similar locations of un 
welded shells having band seat 

All specimens yielded results consid 
erably hivher than the mint } man 
datory requirements Chere was no sig 
nificant difference in the results for 


specimens removed from unwelded 


shells and those from overlayed shells 
was 


vere test 11Ss0 con 


using full 


to check 


\ more s 


ducted, section thi k nesses, 


in order fully the ondition 


imposed by the heat-aflected zone The 
loads required to produce yield and 
failure were significantly greater tor 
those specimens having the overlayed 


bands those the 


} 


than for containing 


mand seat. In addition, the ductility of 


the metal below the overlayed band was 


well ibove the irements 


minimum req 
indi 


welded 


It was believed that these tests 


cated the teasibility of ipplyin 


Sectional views of steps in producing a copper overlay banded W-mm. shell 
Left, welded overlay; center, heat-treated; right, band machined and finished 
= 
176 


bands ol 


overlay rotating copper or any 


weldable copper alloy to the 75-mm 
cold-extruded shell 
\ welded 


band has 


copper overlay rotating 


wen used extensively on the 


2.75-1n h rocket motor body This 
motor body 1 composed ot 1 very thin 
walled tubular member with a brazed 


in bulkhead, The copper ts overlayed 


in a position adjacent to the brazed 

joint 

Nae ICC ot this application as 
wel is many others depends upon 


eflective ooling of the interior of the 


motor body during the welding opera 


tion. Two manufacturers have gained 


i the appli a 


considerable experience 1 


bands to this motor 


produc tion ot 


tion of overlay 


body during recent the 
item 
Experimental welded copper overlays 


ha 


iri h 


been il plied lor bourrelets to 4 


rocket otor bodies These were 


rotating bands 


not intended to serve as 


but the application demonstrated what 


might be done with welded overlays on 


thin tubular steel without serious dis 
tortion or degradation of properties 
Research and development activities 
on welded overlay rotating bands have 
involved many projectiles in sizes rang 
2™ 


Dhe 


banding process has been satisfactorily 


ing trom caliber .so ( inch) to 


mm. (approximately 11 inches) 


applied to all the shells which have 


been m estivated 
yeneral acc 


There has been no eptance 


rotating bands tor 


The bands hav 


ot welded overlay 


tandard ammunition 


literally ived the day” however, tor 
certain new thin-walled shells which 
innot be banded by onventiona 
methods. There has bees iderable 
industria wtivit t held and } 
the ma facture « rocket otor bod 
| I I ‘ ! wt ti ‘ irth 
lery a have be ire \ 
planne i proyra 1 tered 
by Pica \rsenal tor the A 
ton 1) I Brat I he ca ! 
ind De t Di t () 
hee ¢ ( ‘ \r ()rdna 
Fra \r i na tte i 
>)» il \¢ | ] ‘ ‘ 
tat ed Weld () 
i Ie Nonterr iS re 
tatu i projectile This 1 
Military S itor \ MIL-W 
12562 OoRT) Related itt 
ire under le oT ent 
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Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 
long brush life. 





INDUSTRIAL Oiviston 


3585 MAIN STREET = HARTFORD 15, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 








PRECISION 


OPTICS 


Manufactured to closest 
tolerances .. . Large 
or small runs. 


LENSES. . 
PRISMS .. 
WINDOWS... 
MIRRORS.. 
FLATS.. 


ASSEMBLIES 








HIGH VACUUM COATINGS 


Our engineering department is available 
, ‘ ’ 
for consultation. Send us your probler 


f timates prome tly submitted 


ZENITH 
OPTICAL LABORATORY 
COPIAGUE, Ut. | N. Y 
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KOHLER 
Preciion Conthols 


OHESEL ENGINES 








for positive action 


Kohler hydrat i ' 
ipped t 
i that ! ika t 
t “TY 
Kol : la 
ging sti ‘ i 


242m == = 





KOHLER or KOHLER 







Transformers for 


special applications 


Need a transformer for a spec ial or unusual appli i 


tion? Check the qualifications of Caledonia Electronics 


1. DESIGN EXPERIENCE, La: tall of 
with x fcnsiv Kper f I 
audi radar, REF, UHF. Enea rm wh 


Stand your if it? is and h w how ton ttl 


2. MANAGEMENT EXPERIENCE, Ca 
management rept nts more tha YO veal m 
tiv pert nel lectror istry iimost 
all associated with the manufacture of communica 
tiotr transtormet! 

4. PRODUCTION EXPERIENCE, Product i 
Inspection staffs thoroughly tra lat ry pha 


transtormer ma Mwactur and quality ntreo 


This experience has solved successfully hundreds of 
problems in transformer design. For further informa 


tion and help with your problems, write to 


CALEDONIA 


| ELEC TRONICS AND TRANSFORMER ( ORPORATION | 








Dept. O-7, Caledonia, WN. Y. 








Heavy tooth loads 
require gears of 
Nickel Alloyed Steel 


For high compression 
strength and wear resistance 


THE GEARS BELOW actuate movements of a 
giant, high-speed earthmover. 

When the machine scrapes up a 23 cubic 
yard bite of earth to haul away at almost 
30 miles per hour, the gears often carry 
extremely heavy loads. 

tut any reasonable set of demands can 
be met by use of nickel alloyed steels... 


For Example 


Where you need maximum wear resist- 
ance in the surface, plus all the surface 
compressive strength you can get, use a 
nickel alloy carburizing steel. 

These steels provide extremely tough 
cores that resist shock loads, fatigue and 
bending stresses. In addition, they mini- 
mize the distortion in heat treatment which 
is a major cause of noisy gears. 

W here tooth loading is heavy, but surface 
compressive stresses and wear are not ex 
treme, use a direct hardened nickel alloyed 
steel, It will give you the needed strength 
more consistently and in heavier sections 
than carbon grades. 

Generally, steels containing nickel offer 
high resistance to shock, fatigue and multi- 
axial stresses. Moreover, you can readily 
machine nickel alloy steels before final heat 
treatment, 


Booklet gives 
complete story 


Meet the demand for gears that permit 
high speeds and heavy loads. For gears that 
run smooth... last long. Every engineer 
and designer should have a copy of “Mod 
ern Trends in Nickel Steel and Cast Iron 
Gear Materials.” This illustrated booklet 
contains a wealth of information and 


data. It may be exactly what you 
want. It’s yours for the asking. NCO, 


Write for your copy now, aot mate 





Gears and Pinions of nickel alloyed steel stand the gaff in earth- 
moving equipment produced by Le Tour neau-Westinghouse (« 
Peoria, Ill. The grades of steel used include 3310-H and 4820-H 
for severe duty, 4320-H for medium heavy service and 8620-H 
for relatively lighter tooth loads. 


THE INTERNATIONAL NICKEL COMPANY, INC. NocYon's'n. v. 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
sre indicative of the industrial strength of the Nation upon which the military might of the armed forces depends 
Poge Page 

AC Spark Plug Division, GMC WI Heckethorn Manufacturing and Supply Compony me 
ACF Industries, Incorporated 180 Hoe & Co, Inc, R é 
Admiral Corporation 12s International Nickel Company 178 
Aerojet-General Corporation 114 Jennison-Wright Corporation 4 
Aetna-Standord Engineering Company 78 Kaiser Aluminum & Chemical Corporation 152 
Allis-Chalmers Manufacturing Comp: ny 23. Kelsey-Hoyes Wheel Company Facing 17 
Allison Division, GMC 127 King-Seeley Corporation 113 
Aluminum Company of America 26 Kohler Company 177 
American Chemical Paint Company %6 Lapointe Machine Tool Company 77 
American Potash & Chemical Corporation 120 LeTourneay, Inc, 8. G 116 
Arma Division, American Bosch Arma Corporation IV Cover librascope, Inc 20 
Armstrong Cork Company 146 Loral Electronics Corporation 97 
Arnold Engineering Company 150 Luria Engineering Corporation 130 
Atlas Precision Products Company 142. M-R-S Manufacturing Company 16! 
Aviation Developments, Inc 82 Magnethermic Corporation 99 
Bell Telephone Laboratories 22. Magnetic Metals Company 30 
Bendix Aviation Corporation 3, 106, 112, Il Cover Mallory-Sharon Titanium Corporation 138 
Bigelow Fiber Glass Products, Division Bigelow-Sanford Martin Company, Glenn 27 
Carpet Company 131 Mason & Hanger-Silas Mason Company 134 
Bliss Company, E. W 129 «=—© Metal Carbides Corporation 160 
Bray Optical Company 162. Minneapolis-Honeywell Regulator Company 164 
Bundy Tubing Company 115 National Malleable and Steel Castings Company 122 
Burroughs Corporation 117 National Tube Division, U. $. Steel Corporation 102 
Caledonia Electronics & Transformer Corporation 177. Nebel Machine Tool Company 163 
Caterpillar Tractor Co 14 New Deporture Division, GMC 83 
Cesco 163 New Monarch Machine & Stamping Company 125 
Clary Multiplier Corporation 145 New York Air Brake Company 105 
Cleveland Container Company 118 Niagara Blower Compony 162 
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Dougles Aircraft Company 139 Sheffield Corporation 5 
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Pioneers Extraordinary 


Today, pioneers are exploring new frontiers in speed 

and sound and energy. At acft , for example, 

we are harnessing the advantages of lightweight, low 
center-of-gravity trains...developing great economies and 
smoother, damage-free rides for freight cars... building 
improved comfort and efficiency into hospital cars... 

and with new techniques, achieving unheard-of speed and 
precision in the production of artillery shells, tanks 

and other armored vehicles. Now, too, we are pioneering 

in electronics, instruments and nuclear products... 


the full story of which cannot be unfolded at this time. 


As pioneers extraordinary... these are just a few of the ways 


ACF serves the nation! 


, 


INDUSTRI ES, INCORPORATED 30 Church Street, New York 8, New York 
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tw BENDIX 
IGNITION 
ANALYZER 


Va, 
tanks in action 


not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 

Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides real preventa- 
tive maintenance. 

The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 
outmoding time-consuming static testing of 
individual components. It is the easiest (checks 
the entire ignition system in the field) and the 
fastest (locates any ignition fault immediately) 
method of preventative maintenance ever devised 
for checking ignition efficiency in military 
vehicles of all types. 


Descriptive folder available on request. 
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The Bendix ignition Analyzer safeguards ignition systems in all 


a 


types of military equipme-* 





the only way to make a COMPLETE, POSITIVE, 
DYNAMIC check of the ENTIRE Ignition System . . 


without removing the engine 


Here’s How It Works — 


The Bendix Ignition Analyzer provides a visual pic- 
ture of the actual voltage waveform patterns oc- 
curing at the spark plugs. Normal ignition pro- 
duces a choracteristic normal waveform pattern. 
Likewise any abnormal ignition condition will pro- 
duce its characteristic abnormal pattern. Interpre- 
tation of the patterns identifies and locates ony 
ignition troubles immediately. 
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Provides a heading reference with a drift 
rate of 1/10° per hour when used as 


a directional gyro. 





Functions as a True North Seeking Compass 
at an accuracy of 1/4° when used as a 


gyro compass. 


A brochure describing the Arma 
Subminiature Gyro Compass will be 
sent to personnel engaged in military 
applications, by writing Dept. KB-1 
Arma, Garden City, New York. 

A division of American Bosch 





Arma Corporation. 


ENGINEERS — write or visit Arma for complete information 
on challenging opportunities in 1 engmeering division 





